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A REPORT 

ON 

The Cottage Textile Industries 
of Kashmir and their Prospective 

Development 


I. Terms of Reference 


TN 1926 I received an invitation from the. J^sident with 

1 the sheep-breedmg and wool-g / advising upon the extensive 
A the object of issuing a report ana ^ r Colonel Stordy . 

experimental work being c d « The prospective Develop- 

Following this visit my report^enUUe Wool . growing Country 

went of Peru as a Sheep-br t it be ing a useful record of 

was and “' ™ ^evements, it was well illustrated by 

achievement and Py os P® c th can be little doubt that this report 

fDr?ve P dItttatSgto other countries with possibilities approximating 

Sto the primitive iLtito Industries of Peru with particular reference 
to Hand Spinning and Weaving. 

Amone those into whose hands this report fell were those of Mr, P. K. 

jSZ; Z Kashmir, who, in the spring of l 93 x, was m London. 

Mr Wattal wrote to me expressing the hope that it might be 
possible for me to visit Kashmir during the Sum ^, ? I ^g a me 

the lecture on “Wool” at the Centenary Meeting of the British 
Association in London and an ^‘ 7 m .XdThe J do J min“" P ^ta 

Thus when the invitation of His Highness’ Government came I 
unhesitatingly accepted it and my wife and I left London, June 25th 
(iqti) arriving at Jammu on July 16th, and, after spending some two 
months in Kashmir, leaving Jammu for Naini Tal in the United Provinces 

on September 10th. 


The visit to Kashmir primarily had reference only to Sheep- 
breeding and Wool-growing, but we had not been long in Snnagar before 
it was realized that the opportunity ought to be taken to investigate 
the Cottage Industries of Kashmir in the hope that a review of the old- 
time processes, in the light of modem practice, might prove suggestive 
both in helping forward the development of the hand-processes or 


5 *T"°uf, ha, “U long excursions -d-J-*-£ 
excursions into the mountains, and for the remaindc Industries 

SMnlrtaga"S e S && 3 &T SriS along the Jehiunr Valley’, 
were made. 

t , necial reuort has been prepared upon the Sheep-breeding and 
‘ • \ m-nit- • +Vip nresent report has reference onl\ to 

SS5HSS ^Te« 

Hadow & Co., and other firms. 

The recommendations given at the end of this ieport are based^ipon 
Shawl and Carpet Industries as actually practised to-da> m Ka^nnur. 


II. 


Visits to the Home or Cottage Textile 
Industries in the State of Kashmir 


TtflE following brief account o of t he thoroughness with 

I the Jehlum Valley wil give som phase of t he Cottage and 

-*■ which we were able to m g . Qn o{ these industries is shewn 

mall Factory organizations, me 
a the accompanying map (lig- • 
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- __ TV T irtr Valley of Kashmir. 

Fig, i.—Map of the Industrial Centre* visited in 


. . • Crinoiiar mir first visit was to tjie Arts and Crafts 

SchS in™? Wobtata some idea of the range of thb Textile Industries 
ta and tSai dty. The same morning we vis,ted' U'etondt odthe 
Si India Spinners’ Association located at Srm.gr. mwhich some’ 

T»S, e“ day we motored some six or eight mdes 
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< • 'i^r work being carried on in the homes 

out of Srinagar to inspect sun , . t p e All-India Spinners’ 

*J? Sr^oTe " -h hnU « 

processes. 

About a week later we were 

of visiting the small factories where visite(i t hf Technical School- 

embroidery work—is practise ■ 2 )—where Carpet Weaving, 

one of the Maharajahs old palaces frig- 

Dyeing, etc., are taught. 






p IC> 2 ,—*j*he Technical School, Islamabad. 


A few days later we visited one of the best Shawl FartMtadn Srinagar 
and had the privilege of watching every type of Embroidered Kashmir 

Shawl being produced. 

The day following we had the opportunity of inspecting the weaving 
of the most elaborately figured shawls prior to the embroidering process. 
















j'x- r 1ir aic we were able to call 

On our second mountain expedition ^tarSpinning. Twisting 
■ ;Mavdhal and see the hand processes of Carding .spun u ig, 

md wS-taf of Wool as practised in the country districts. 

. . j cvio-n\7Q'n where we were able to 

On our return from Gurais we ^jed py * ly different con- 

see Wool Carding and Spinning conduct 

ditions from those we had previously see . 

A few days later . we Hado^himself^eceiving^and Conducting us 

round this most interesting e ^Jsh t but we wer e shewn the carpets 
watch every process in Carpet Manufact ^ Irwin and 

specially designed and woven according[to tne c 
Sir Edwin Lutyens, for the Vice-Regal Palace oi iNew 

which added interest to our studies. 

The day following we motored out to Bcjbd,,ara to insp^t another 
village industry, which, again, we found interesti g y 
of its features from those already inspected. 



Fig. 3.—A Worker's Shop, Srinicar. 








The da\ 


1 1 11 c mat t 
(fibre) clotl 


i f \ , ntirdv to the study <>t Pashmina 
5 l " lloWin \\ W ',.,nc', ii ( | l r ini>hinc in Srinagar. finding thi* * 

; ';'"K nK \'v';;.V":.w. »>*•...!«.»•»«« <*••*>• *** Fri< 

■ wit* being IMA • 


. . t ... in <rinacar where there is housed 

| W o dav> later we Vtflted he Museum l» 

, magnificent oiled,..n of Kashmir **Wb. 

\ few days btory Wt j Ihrre' we'had a usefnf demon- 

to., .uwbw t '•;»“»>«' ; i .»* **»«• 

J ,ie of Mr. Bahn*. tor the th shuttle loom. 


On all tlie^e visit. we were 3 

being S-.allv debated jo bjJ^I accomplish that which 

admirable arrangement* that u< " ' 
otherwise would have been imp""ibh . 


ii « n aHrt harm that the recommendations made later 

Perhaps it t» well to ■> . United Provinces where 

in this report are abo based upon CJTwt to the i n t > ()f hand . 

at Tankhet. Altnorah and ®^™^tedboth th. l-.ngli-l, controlled 
spinning andhand-wcasitig. 4 ' ( - ;iWI „ H .re. and had the privilege 

and Indian controlled VoollenM.lls.t ^ R R Murth y ( tilc 

of discussing the mans pro 1 > B Shrott Principal of the 

Principal of the Textile N ho., . f^r H. » e ^ e ' also fo ‘ t «natc in 

Dyeing and Printing Sidyw1 ' raised with Mr. Srivastava. 

the r,tiled Provinces and Mr. Allen. Mr. 

Director of Industries tor tne vnuw 
Sri vast ava’s partner in < "tton Spinning. 

■ i • i- i.Tnir luiwevci are so much in advance 

The Textile Industries m K.»-1 mir, I f un( , ollbtcflly has more to 

of thole of other parts onjjj^< tn t t, ( . Almora district of the 

give than to receive. • wit | ll)Ut value with reference to certain 

Vnited Provinces ha* not in mi W1U,UUI 
recommendations given in thi^ report. 











III. The Normal Processes of Textile 
Manufacturing as practised in Kashmir 



HE Textile processes practised in the Cottage Homes and small 
Town or Village Factories of Kashmir are the following :— 

1. Carding ; 

2. Combing; 

3. Spinning ; 

4 * Twisting, Winding, Warping, and Preparing for the Loom ; 

5. Hand Loom Weaving ; 

6. Finishing, including Milling or Felting, and Tentering. 


It will be well to deal particularly with each one of these processes, 
specially noting any variations which occur from normal practice. 


1 . Carding . 

How the term “ carding ”* has come to be applied in Kashmir to 
the process so designated is a difficult question to answer. Card-clothing, 
upon which carding in the European Textile Industries so often depends! 
is a manufactured product requiring a great deal of technical skill in 




Fig. 4,—Hand-Cards (Yorkshire Type). 

Its production and, at least in the Home Industries of India and Chin 

corresp a SdhS wither^ iS /° Pr ° GeSS in either of these countri 

3 ? ??^ th the: Carding done even in such remote districts 
n ish Isles as the Orkneys ; no hand- cards, such as shewn in Fig 

fibrrTsee U Fig he 6) term " *««« «PplM to the Qott, 
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, r . AvhptVipr used lor Wool as in India (Fig. 5)> or 

are used, rhe process whether used i^d upQn the vib ration G f 

a string-not unlike a stretched single hddlc string tor its cmcienc>. 



Pig* 5 *—Wool Carding in Kashmir# 


This string is held in a large, curiously shaped wooden how, and_ 
is brought into contact with the uncarded wool is stmck with an equa^y 

affects the wool that the staple formation, which, although the 
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mav have been washed, up totU. hf ta?of fto 

is thoroughly broke,, up. 1 has as shewn,na * " leSj whilc 

“ carder ” is a mass of uncarded, ^rokenp withollt any 

to his left is the carded wool— now a fluffy mass ot non. 



Fig. 5a.—S uspended Carding Bow. 

trace of staple arrangement. As the instrument is somewhat weighty, 
the carder is relieved of the weight in Wool Carding as shewn in Fig. 5 
in which the bow is suspended by an elastic band from the roof under 











It) 


• fhn rnttaee the ceiling of the room 
Which the carder is working • “ * e ic “ an |. ' „ China the instrument 

depends upon the judgment ofE the.carder not the spinner : 

weakness in the airangement especia y ser ves as a 

nnd this is usually the case. 1 he operc 




6. t ottom Carding or 


) 1 I I I IM¬ 


IS t, 1II N \ 


; ■ .wn il to comb the longer wools, 
preparation for spinning am . as i * car ding, along with the short 
carded wools are usua’v >ho> ■ short wools are spun into weft 

Id, res or " noil from the con ’ rp g, dctin0(1 ;ls "Woollen Yams in the 

varus. These "welt Probably some few of the 

subsequent analyses » f 

thicker I carded yarns arc 




2. Combing. , 

The term “ Combing" is very appropriate tor this process, as the 

woolis manipulated with the help of •Bj* iiftfrn/y 

£*& r.tSS S ** comber, or 



I it,. 7. Kangi or Indian Worn. Comb. 


be held by his or her feet, during the combing operation. This comb 
is not very dissimilar from the combs used in the Middle Ages in 
Europe (Fig. 8 ) but very different from the hand combs (Fig. 9 ) used 
in England after the Textile Industries has been considerably evolved 



i rlo<e <>f the eighteenth and well mto 

;is Hand Industries towards the cl j_ 

t] h v nineteenth century.* 

•11 i from the illustrations 

The operation of combing will >e^ __ ^ wrfl to notc at once the 

ft*™ lat "' pWSLijr«i»l to straighten the fibres, the actual 
manner ... trh.ch th mg are . ^ ^ ha „ ( , s 

comb being, as it \ua, an 



Imo. 8.—British Medieval Hand Combing, Spinning and Weaving. 

(f r om a British Museum Publication), 

oneration of Hand Combing serves two purposes the first being 
comb* out alT short and broken fibres leaving only the longer fibres 

that a sound, straight-fibred thread may be produced. T hus there 

•T very illuminative view of Heilman’s first comb cylinder is shewn in Fig. <>«, 
‘ the gradation of the pins being very apparent. 





Fig. 9 


iSth and 19TH Century Yorkshire Hand C'«»mh. 



Fig. 9 a . —Heilman's First Circular Wool Comb. 
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left 


two products of 
in suitable 



viz,, the “ top 
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s 



” or long 
and the 
a very fine 01 



s w 

1 f 



fibres which, being short, will not s PJ n t0 be thrown into 
and must, therefore, be used as welt yam to De 


or short 
strong threat! 
the cloth 


(b) 





1 1 v 11 Uhl ns 1 * t t hi shu u 1 < 1 
\ 11 e u i w o * * 1 111 k 1 thus .i I * \ 
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Worst'd • 11 n s oi tlit 
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i it omrs< ttii" in 'll may dc ii 

ill - nuMti" uu".iti"tat i"i \ ' .iititv 

spun Iroui combed wool aie 
MibseCjiit nt mulvses gi\ cn tn thi" 


11 \ed willi 
Ol \\tH>l It'll 

let rued .i" 

repoi t. 





3. Spinning. 

The most common form of hand-spinning the v | 01 ^up'^Katwa " 

end. will serve for rough wool spinning (f*. Fig. J )■ - . P ] t jf 

fi ’ cotton a much better made instrument (d) is required. ii 

interesting to note that in Peru almost an identical wool spinning spin 


(«) 


(c) 



I : ic. ii. — Peruvian Hand Spinners of Wool. 
(*j) Making-up the Sliver. 

(6) Spinning the Sliver. 

(c) Wiitding-up the Spun Yarn. 


is used (a, Fig. io), but, as is shewn later, the Peruvian spinster may 
spin in quite a different way from the Indian spinner. The Peruvian 
spinster spins either walking or sitting (Fig. ii) and the same is true 
of the Indian (Fig. na), but, as a rule, in India it is the men and not 
the women who spin, for reasons which are fully discussed m the report 
to the Government of the United Provinces. 

The more complicated mechanism for spinning which is practically 
alwavs emploved where a population is stationary and the women the 
sSers, is the spinning wheel on Charkha. The construction of the 
Kashmir wheel (Figs. 12 and 12 a) is very simple, the village joiner 
usually being quite capable of making a reasonably efficient wheel; 

* As there are other forms or modes of hand spinning the prevalence of this 
particular tvpe from Kashmir and round Europe to Peru, and from the North 
of Scotland' to South Africa suggests a remote world belt of civilization. 











16 









but, just us in other parts of the world, the bcttei made 
handed down as heirlooms in many families. The holding of the 
spindle is often most primitive, and yet in tested cases the spinste 
was averaging 4,000 revolutions of the spindle per minute. 


The operation of spinning on 
the drawing-out of a line sliver or 


the wheel is fascinating as it entails 
thread with the aid of what is termed 


1 



FlO. 12.- -It-LUSTRATISTG 


thi* Construction' of a 


Kashmir [Oiiarkh 


«*■ 




“ spindle-draft ” and “ twist-support.” The two methods of using 
this wheel should be carefully considered, eac ! lieing useful for pa: ti> i 
types of fibres. 


ist Method.—In this case a short length of untwisted sliver, thicker 
than the thread ultimately to be produced, is made up by the fingers 
(or obtained as a carded sliver) and stretches from the tip of the spindle 
to the fingers or hand containing the carded or combed wool from 
which the sliver is being made up. The spindle is then slowly rotated, 
putting a little twist into the sliver, so that if now the hand be moved 
further away from the spindle point it will be found that the sliver 









l8 

, vlll „„t break down but may he extended Wo a thinner, 
silver or thread. Upon the required thinness ^ J & strong 
being obtained, it is given much m ^ bobbin or straw which is 
thread or yarn and; then is w lengt h of sliver is made up, and 

drafted and twisted, and wound up. jand so om MM ^ ^ prepared 

will be understood on referring to T g. . ^ Spinster ( b) has 

the sliver, ready for extension with twist suppori p 



^ * 

* * 



r, 


i: ( J. Il.U*STR\TISC, Till 


: Construction or a Kashmir t iiarkha. 


i- 'f nc + 1 *i,> q< is reuuircd and has thou put 

^tended the sliver until l . « e - t int0 a soun d thread, while 

“ WZ SU up tho spun thread on to the spindle ready tor 
pinstci (c) is winning up p cninnimr The only ditterence 

1 k !"M U t P hifMld e the C1 wliwl 0 method is that here the tip of'the spindle 
e notche or if an unnotched spindle is used the thread is loopedon 

ie spmd e top - ^eve t P is effected by holding 

Ker ai tUl. ^.i«.t W W length of .he spin,llo «hdr 
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spinning (*v |; 'K- I 3 |* 1 ''‘ rt 1 fV?m 1 the C ”pun ) thread'already wound on 

M)indle without drawing oh from the -1 unwinding a few turns 

the spindle ; then on the comp ctton of the spm, unwmdmg^ on 

(backing-oil) Irom the tip of t thread at approximately 

the bobbin or straw; then hold i g ^nindlc for the winding-on, 

()0° (see Fig. i.ja) to the length a t the same time and 

distributing the thread along t > c )o0 11 , A bobbin or straw, 

tensioning it to build the yarn firmly on to the oonmn 

This method of spinning is rarely, if ever, method 

under certain conditions a method between is a • method 

now to he described is used. In machmc^.ol sp nmi q{ 
(Fig. Ml ^ apparently the only method used.. ^ The Cott0 n 

mule spinning being an exact imitation of t . j but i s based 

mule employs neither the first nor the second method, mu 

on " roller-draft ” with a slight “ carnage-gain. 


C.S 


fig 14. 



!']{,. ij,-(iRAPH OI- Vikst Ml-THOI* ru 


Spinning (l\ii^-H Woollen Mile) 


C.S' 



FIG 1 5 


I-1 c,. is.- Graph of 


St conk Method of Spinniso (Kashmir Wheel}. 


It is possible that this first method is the method for 

“ prepared Slivers ” but that the following method is the better if wool, 

more or less in the raw state, is to be employed. 

?nd Method.—In this case the drawing-out and twisting of the 
wool or other material into thread is continuous from when the fingers 

start from the spindle point (see Figs. 15 a 15b and twisting 

the length of spun thread prior to winding-on. Thus the twisti g 

of the spindle— 4 tatwa or charkha-is used to facilitate the drawing-out 

of the fibres, which are closely held in the hand, to the required fineness 

and to twisting them into the constituted thread at one and the same 

time (see Figs. 15 a, b, c). It would seem that an addition or final twist 

to the whole iength of the sliver may not be necessary, but such may 

readily be given if required. 



Crompton’s Cotton Mule, as shewn running at the Centenary Exhibition 

at Bolton, was working on this method being a true nmle „ 

combines the “ drawing-rollers of Lewis Paul and the spi 
of Hargrcave’s Jenny The Cotton Mnlo to-day, however, does not 
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Pics, 15^1, 6 and c,—S uccessive Positions of Hand in Spinning on the Kashmir Wheel or Charkha. 

employ “ spindle-draft M save in the form of what is termed a " gain ” 
to straighten out the threads—depending wholly on “ roller-draft 
for the obtaining of the requisite fineness of sliver. Thus the Cotton 






i ^ nk i/'-iilv n nure-bred roller-draft mechanism 

Mule is not a mule, as it : !" a ' '' 1 • ' ' •. • orac tically a pure 

and the Woollen Mule is not a mule as it is practical^ y 

spindle-draft mechanism ! 

m Fig .4 the tot method h*re tacriW » obLS 

the second method is graphed. Iiom trusc g l 



Fig. i6.—Saxony Wheel (Old English Typl). 


that there are some beautiful mathematical problems presenting them 
selves for solution which may profoundly affect the evolution of spinning 

machinery in the future. 

Attention must now be directed to the “ Saxony Wheel —a much 
more complicated mechanical contrivance which, up to the present, 








seems to be very little employed either in Kashmir or in India generally. 
There may be two reasons for this, the first being that while the charkha 
wheel can be knocked together by the village carpenter, the Saxony 
wheel cannot be so produced; in fact, the spindle, flyer and special 
bobbin of this wheel require considerable mechanical skill in making 
and in adjusting when made. The second reason is possibly the slow 
speed and small production of this wheel as against the charkha (see 

page 84). 


This wheel is illustrated in Fig. 16, from which it may be realized 
that this is reallv a mechanism for twisting a made-up sliver—there 
usually being little or no spindle-draft employed. Briefly this spinning 
operation is as follows ;—1 he spinster makes up a sliver from the raw 
material conveniently held above the spindle on what is termed the 
'• distaff.” This sliver, passing through a nozzle and over a guide-wire 
on the flyer-wing, is then attached to the bobbin which, having one of 
its heads or flanges grooved for the reception of one of the cords from 
the wheel, may be rotated along with the “ flyer ” which is also turned 
by means of a head or flange by means of a second cord from the wheel. 
Thus if the -wheel is rotated, both bobbin and flyer revolve and twist 
is inserted into the sliver between the eye of the flyer and the hand 
holding the sliver. But the twisting of the yarn will be continuous 
as the wheel is kept rotating by the foot; therefore the winding-up 
of the spun yam or thread must also be continuous. The winding-up 
usually is due to the difference in size between the cord-flange of the 
bobbin and the cord-flange of the flyer. As they are both rotated from 
wheel-cords having approximately the same speed or velocity no winding- 
on would take place—only twisting—if the flanges were of the same 
size. But if the flyer flange is smaller than the bobbin flange it goes 
round faster, and just to the extent that it goes round faster than the 
bobbin turns round does it wind the spun yam or thread on to the 
bobbin. If the flanges were reversed in size, then the yarn would be 
wound on to the bobbin by the bobbin going faster than the flyer. In 
both Wool and Cotton Machinery this principle is employed, and flyer 
may lead bobbin—the bobbin “ lag ” winding up the yam delivered 
by front rollers ; or the bobbin may lead the flyer—the bobbin ‘ ‘ gain ” 
winding up the yarn as delivered by the front rollers. 


Perhaps the principle of spinning involved will be best understood 
by supposing that the bobbin has no flange but is just lightly held 
(braked) on the spindle, the flyer only being rotated from the wheel. 
Now if the sliver be held and not allowed to be wound on to the bobbin 
while the flyer is rotated, the bobbin will be pulled round by the yarn 
extending from the flyer to the bobbin, as it were linking them together, 
the result being that the yarn is twisted only (between the end of flyer 
and the hand) and no winding-up takes place. Now suppose a rapid 
delivery of the sliver through the flyer to the bobbin. If this be 
sufficiently rapid the bobbin will remain stationary, the flyer simply 
winding the sliver (without twist) on to the bobbin. The actual spinning 
operation comes in between these two, the rotation of the spindle and 
flyer together putting in the twist and the gain of flyer over the bobbin 
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(or vice-versa) winding up the yam d ' 1 f l '' e h r ? d ^'" th ^’|jspinning.* It 
Saxony wheel is but a positive form ot thimethod ot^ 

has been placed on the market v\i P , . £ orm although in its 

far as is known, was never really^ucce - ^ >> an d i s sometimes 

simple form it is the only wheel for Flax spinning 

called the " Flax Wheel.” 

It mar be possible, at least with some materials, 
from the end of the flyer as a means of^draft^g, condensed” 

slivers are used-and then twisted and wound on to the bobbin 
described above. 

It will be noticed that this is a continuous spinning operation as 

against a discontinuous spinning operation on the charkha 

qnd conseauentlv the production of this wheel may be expecreu xo 

be greater than that from the Lharkhc > ° j ■u r ,y > Viin nn the 

Saxony wheel as against larger wheel and the spmdle drive only on Ute 

StadSe ^r Sarkha wheel th?t in one case tested the average was 

4,000 revolutions per minute, while the Saxonj yer al l, be 

timed onlv at about 750 revolutions per minute. There niay be 
advantages however, in the Saxony wheel for htzvy wool ens which 

carded 8 slivers are provided, under which conditions the spinster has 
staply to feed condnuously the carded sliver to the flyer and bobbin 
keeping the wheel rotating, and on the filling of one bobbin replacing 

it with a corresponding empty one. 

’ and the 


The respective advantages of ” Katwa, Charkha 
“ Saxony ” wheel may be summed up as follows 

1 The “ Katwa ” is the only possible spinning instrument for 
nomadic people, or for those who would spin while walking 

about. 

2. The finest spinning may be effected upon the ” Charkha, while 
it holds the record also for speed unless thickness of yarn 
spun necessitates a too frequent changing of the pirn oi bobbin 
upon which the spun yam or thread is wound. 


3- 


The “ Saxony ” wheel presents advantages in spinning (twisting 
and winding on to bobbin) thick materials, especially if these 
can be delivered to it in a prepared form, for example, as carded 
condensed) slivers. Its spindle speed, however, is much 
below that of the Charkha wheel and its production consequently 
much less for normal Kashmir yarns. 

All the points involved are carefully taken into account later 
on in the report. (See pp. 83, 84 and 85). __ _ 

* In Scotland the bobbin is sometimes positively driven and the flyer dragged round 
and sometimes the flyer is positively driven and the bobbin dragged round. 



4 * Twisting , Winding, I \ arfnng and Pycpavation joy die Loom, 


The preparation of yarns for the loom necessitate.-, the production 
of (a) Warp—the threads placed in the loom ; and [b) Weft the yaim 
placed in the shuttle and by means of the shuttle to town duos* the 
warp. As already indicated, the longer wools are combed and spun 
into warp yarns and the shorter wools are carded and spun into weft 
yarns. There will, however, be a considerable quantity of warp yains 
spun from wools carded only. To ensure a strength sufficient lor weaving 
(about 4 oz.) it is not uncommon to twist two of the single-spun threads 



Fig. 17.—The Twisting or Doubling Operation by the Katwa 

(«) Doubling; ( 6 ) Twisting, 

together. This operation is illustrated in Fig. 17, in which one man 
(a) is shown winding two threads at an even tension together into ball 
form ; and the other man (&) is shewn taking the yarn from the ball, 
putting in the necessary twist by the Katwa and winding on to a 
comparatively large cop or bobbin. Curiously enough, the production 
of twist yarns at two operations—winding together and then twisting— 
represents the best practice in Western countries, as against the normal 
practice of running together and twisting in one operation. 
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i if n ic illustrated, this consisting 
In Fig. 18 a " spinning com^emHit - spinner (b) a woman 

of a woman comber (a) and a wo < P > yarn b), and a boy 

preparing the weft yarn (t). It " lH ° c . «■ ^ v ifts ” which may hold 

the warp yarn from the spinning pu convenient for 

much more than the yarn from one prn an arevery ^ at the 

warping from. Some of these swfts^ b warping operation 

right-hand bottom, being. here n ^nesst^ ^ ^ the we ft 
beine carried on. The child is taKi g 

^ , v (£/) 

(c) ■ w 


/) 



Imo. i8 . —A Spinning ‘'Complement" or Family. 

(,.) f (ft) 1 Vurf Spiminf. («» »fft Spiming, (■'> 

.in./ (<*) H ifl-stick /Vr/wr, i/ioh. 

sninuinff Dim and winding it in a loose form on to a stick. (l"ig. IQ)- 

The weaver is provided with these " sticks.” and runs the yarn so 
• • bunched ” into the hollow cane shuttle shewn in figs. IQ and 23. 
It is obvious that this " bunching ” must be very systematically earned 
out as the thread has nothing to support or order it in the shutt «. 
and must " draw-off *’ regularly and without entanglement. 

In Fie 20 the operation of warping from the " switts already 
6 ’ “ trated. The pegs upright in the ground serve to 


referred to is illustrated, the pegs upngni m me gioi.uu 

keep the threads in order and to allow of a definite length being warped. 
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Fn.. 19.— A Weft-Stick ant a Hollow Cane Hand-throw Shuttle. 




Fig. 20.—Warping in Kashmir. 
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1 | ( , t.— iiif I .mo i am Portable ok Mountain Loom. 


his work Sometimes the warp is so delicate that some supporting 
medium is necessary. This takes the form of a rice flour size with which 
the warp is dressed, length by lenyth, usualK in the loom. 

5. Hand Loom Weaving. 

There are three types of hand looms in use in India, viz.:— 


The portable hand loom ; 

The “ pit ” hand loom ; and 

The built-up or “ frame ” hand loom 
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In Figs. 2i and 21 a, the portable hantlloom is illustrated * The interesting 
feature about this loom is that it has no reed, the beating-up being 
effected by a batten or deepish board which serves to open wide the 
shed for a pick to be inserted as shewn and to beat-up the preceding 
pick to the cloth already formed ; thus, no pick is really beaten up 
in its own “ shed ” or opening but on the succeeding shed. This loom 
is relatively most complex in its arrangements and it should not be 
difficult to design something much simpler and equally effective. 



Fig. 21 a . —The Indian Portable or Mountain Loom. 

In Fig. 22 the corresponding loom used by the Peruvians in the 
Andes is shewn. This also is complex and calls for simplification. 

The " pit ” hand loom is illustrated in Figs. 23 and 43. This loom 
consists of warp beam or warp-holding arrangements, clot 11 roller, healds 
swung from a height and worked by treadles placed in the pit, and a 
reed also swung from aljove the loom. In Fig. 23 the weaver is shewn 
charging his hollow cane “ throw shuttle " from the weft yarn stick 
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Fig. 22—The Peruvian Portable or Mountain Loom, 
(From a photograph by Colonel Stordy )- ; 



Fig. 23 - The Kashmir Pit Hand Loom. 

















already referred to. An interesting point about the working of this 
loom is that heald and reed being swung from the ceiling may be pushed 
backwards away from the weaver as the cloth is built up, 
the weaver, feeling that he is working at a disadvantage y 



Fig. 24.—The Kashmir Frame Hand Loom for Silk. 

41 reach," gets up and lets off more warp and thus is again able to weave 
well within his reach. Reference will be made later to big. 43 * the 
“ Pashmina " loom. 




The “frame” loom is illostrated m Figs a^an| 25^ 
this being of the normal over-swing type^ ^ ^ 

bat this speed would probably not be 

times the out-put of the hand loom using the fly shuttle. 



Fig, 25.—The Kashmir Frame Hand Loom for U 


tests made seemed to place the out-put of ;i " ilv-shuttle loom at about 
double that of a throw-shuttle ” loom. The possibility ot weaving 
the finest wool goods—Pashmina, for example 


v 

with the tlv-shutth 


was discussed. There 



tt he tlifficulth - in employing the “ tl\ 


principle with such a shuttle as that shewn in big. 43, but the whole 
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problem is still open for consideration.* Fig. 25 is the simpler hand 
loom, without built-up going-part and fly-shuttle, and is used throughout 
Kashmir for weaving woollens. It is very similar t< the pit hand 
loom save that it is entirely above ground, but otherwise is mounted 
and worked exactly in the same way. 


An interesting problem is presented in the attempt to combine the 
“hollow-cane” shuttle taking the yarn from the “weft-stick with 
the “fly-shuttle” idea. In Fig. 26 a double-pointed shuttle which 
may be “ picked ” across the piece as a fly-shuttle is illustrated ; but 
it is so designed that it will take the weft from the weft-stick just as 
the hollow cane shuttle (Fig. 23) takes it. This particular idea is due 
to Mr. B. K. Bhan of Udhampur. Its weakness lies in the locking of 
the removable tip A. Unless this is securely effected for the actual 
weaving operation, damages and difficulties will certainly arise. 




Fig, 26._The Double-Pointed Hollow Cane Shuttle (Bhan’s) and the Normal Silk 

Throw-Shuttle. 


6. Finishing , 

The most interesting and important of the finishing operations 
employed in Kashmir are the felting or milling operation, the tentering 
operation and the drying. 

In Fig. 27, the milling, fulling or felting operation by treading the 
cloth, is illustrated. In this case the cloth miller treads the cloth with 
his feet in such a way that not only is the cloth compressed, but it is 
also turned slowly over so that all parts of it are equally treated. A 
soap liquor is usually employed in Kashmir to facilitate milling, and 
in the United Provinces the milling of a cloth on a stone heated with 
a fire underneath was observed. (Fig. 28). 

* The usual argument against the “ fly-shuttle Jl is that it will not weave hand- 
spun yams which axe invariably badly wound. In the ** throw-shuttle ” the 
weaver’s hand on receiving the shuttle carries it away from the fell of the 
cloth thus drawing-off the yarn necessary for the succeeding pick. 
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F 1G 


Milling or Felting in 


Kashmir. 
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Even more interesting is the “ tentering ’ operation. To effect 
this, wooden beams such as are shewn in Fig. 29 are trued-up, t 
out in the centre and bisected longitudinally. The piece .after scouri g, 
is firmly wrapped round one of these divided rollers and then wedgesare 
driven into both ends of the bored-out centre, pressing the two parts 
outwards as shewn at (a), and thus stretching the clot as wo . 
the roller. Drying is effected in this stretched condition. 



Fig. 28.—Milling 


or Felting on Heated StOnf in 


the United Provinces. 


It is stated that the tentering of the cloth is equal from first wrap 
to last. It will be noted, however, that the tentering is directly in 
length and only indirectly in width, there being little change in width 
either as the wedges are hammered in or as the cloth dries in the stretched 

condition. 

In Fig. 30 the most primitive way of drying is shewn, the cloth 
being carried about by two operatives in the open air or street until dry. 
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[ 20 sri ir Timtfriag I'-'MF** or RtAttt {Kami MI*). 





Ftc. 30 .—Cloth Dryihg i» Srjsagar. 
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These operations are very primitive but serve well for most of the 
fabrics produced in Kashmir. Many of the requirements of machine 
finishing as practised in Europe have reference only to speed of output 
but some few, such as " crabbing ” and “ boiling," " raising and 
“ cropping " have reference to the super-excellent finishes which the 
West of England and Yorkshire so well know how to put on their best 
woollen goods. Other mechanical methods are especially directed 
towards eliminating possible defects in fabrics. Such goods as Kashmir 
is at present producing, however, are not liable to defects of a serious 
character—in fact, certain defects are almost regarded as an embellishment 
indicating that the fabric is hand woven—consequently there is no need 
for any other than the rough finishing described above. Should finer 
goods be produced, however, it will be necessary to reconsider the 
finishing processes from the points of view of (&) perfection of treatment ; 
( b ) economy of treatment ; and (c) speed of treatment. 




IV. The Organization of the Textile Industries 

of Kashmir 

(0 


T t-ASHMIR is so renowned for its Shawls industry 

K it has developed an in India 

f ollows^^sSlir 0 iTthe first place 

peninsula are so cold during the winter season that Wool ciotmng 
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Fig. 31.—Clothing in the Mountain Districts of Kashmir. 

necessity In the second place, as the higher classes in India have 
tended more and more, to follow European customs in dress, a demand 
has arisen for those cloths which most closely accord with this dress, 
such as fine Worsted and Woollens of the Huddersfield and Scotch types. 
It is further interesting to note that the eitect of the introduction o 






British Wool Fabrics into India has been to create a demand for better 
and more beautiful fabrics of native production, and this demand is 
now being met especially through the activities of the All India Spinners 
Association to whose activities reference has already been made. 

A e ance in the first place at the clothing worn by certain oi the 
people of Kashmir may be useful. In Fig. 31 a group of Kashmir 
mountain people is shewn. The dilapidated character of their Wool Clothing 



Fk.. 31CT.—Clothing in the Jichlum 


Valley of Kashmir. 


is very apparent. In Fig. 31a, a group of Kashmir people of the Jehlum 
Valley is shewn, these people obviously being better clad. These are 
the really poor people of the State: in the cities and towns of course 
a much higher standard of clothing is adopted by a quite considerable 
percentage of the population. It is the basic Wool Industry for providing 
the clothing requirements of the poorer people which should first be 

considered. 
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i ifimr in\ ttpinDt to mo-kc their owii Lohi or 

pJMt? themselves ; or <») may 

Kashmir ' m.UfSl tTttoe are hJK Village Industries producing 

mav is made from an Sin. wooden skewer and an empty cotton reel 
I g m and even if a Charklta wheel is desired it is only a village 
ear„e. ter-s job while the primitive hand loom may equally he a 
Home production. Mr. Gandhi s endeavours to add dtgnity■ tc. labour 
an d to save men and women from the slavery of the machine have 
largely taken the line of an advocacy of the katwa or the Charkha and 
the Hand-loom for the production of Home-spun clothing. 


It would seem as though in the past when the organization of the 
village community was a real thing, that such industries could have 
been readily financed by each community on its own resources. o- ay, 
however this seems questionable. The poverty of the people, and, 
unfortunately, sometimes their extravagance in certain directions, has 
rim them into the hands of the money-lender who, to-day, is not usually 
the friendly village financier of the past. Ihere is here an interesting 
analogy between the development of British and Indian finance. Inc 
friendly private Bank of Britain has given place to the larger unit of 
financial organization, but the larger organization is, upon the whole, 
though not always, mindful of its duties to the community. In India, 
however, financing has apparently passed into the hands of those who, 
as a rule, do not realize their responsibilities to the community. I here 
does seem a case then for State interference on one of two lines : first, 
the State might buy out the present financier, or by thoughtful legislation 
take his place in the village community; or second, the State might 
encourage such organizations as the All India Spinners’ Association 
to finance on sound lines Village Industries. 


Now if clothing is an indication of character, it only needs a glance 
at Figs. 31 and 31a to realize that there is a distinct lack among the 
villagers of India, and the proper way to correct this in the first place 
is to put these people in the way of respectably clothing themselves 
and then of helping in the clothing of others. The provision of the 
necessary implements is a simple matter, but an organization is obviously 
needed to provide these people with the wool to be spun into yarn and 
with the incentive for the yarn to be woven into cloth, and the cloth 
to be finished and sold. Along this line apparently lies the possibility 
of better clothing for themselves and better clothing for others. 


It will be obvious, however, that for the provision of something 
better than the ordinary clothing of the people—the Lohi and the Pattu— 
a carefully thought out scheme of progressive organization is needed. 


i 
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A start has been made in Kashmir by a branch of the All India Spinnei s 
Association which has just issued the following figures representing its 
first years activities :— 



July 1928 

to ] 

Jan. 1929. 

Feb. 1929 
to 

March, 1930. 

April 1930 
to 

May 1931* 

Average Capital Rs. .. 

30,000 

50,000 

100,000 

Production 

64,883 

187,099 

237,267 

Sale « ♦ * * * * * * 

55.841 

i 45 . 4 2 7 

287,804 | 

Labourers’ Wages 

1 46,129 

131,127 

205,408 

Employees’ Salaries . . 

. 992 

_ 4, 2 75 

6,901 

Total Profits . . 

1 2,604 

17,482 

22,227 

Interest 


L 973 

5,679 

Expenditure ‘ - 

2 * 3 I 4 

15,509 

16,354 

Net Profits- 

290 
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The Headquarters are at Srinagar with main branches at Pampur, , 
Hastinakhod and Brihabihara controlling the output of 30 to 35 villages. 
This organization is already securing advantages by :— 

(a) Purchasing wool wholesale of the required quality for its various 

makes of fabrics ; 

(b) Organizing its Yarn Spinning activities among the village 

communities ; 

(c) Organizing its Weaving activities between the Village Com¬ 

munities and its factories at Srinagar and Pampur ; 


(d) Organizing its Dyeing (Yarn) and Finishing at Headquarters ; 

(e) Designing Cloth Structures and Colourings to meet the demands 

of its customers, 


The Association appears once a year to review the probable require¬ 
ments of its customers with reference to pattern styles, and then to 
distribute such work as it does not intend carrying out at headquarters 
among the cottagers according to their respective ability and skill. 
The fabrics produced are Lohis, Pattus, Tweeds, Flannels, etc., and also 
Rugs and Blankets. Some Pashmina fabrics are also produced. The 
foundation fabric of the industry appears to be the " Lohi.” This is 
made in 10 yard lengths and 27 inches wide, but appears to be most 
conveniently worn as a double width fabric five yards long. The yam 
for this cloth is spun from any of the normal Kashmiri wools and set 
fairly open in the loom. It appears to be given only a slight finish and 
is then ready for wearing. 

Then a curious thing happens to it: after being worn it is ready 
for being converted into a Pattu or Pattou. The “ Pattu ” is usually 
marfp from a worn “ lohi ” cloth by milling it about as far as it will go : 
it thus becomes very thick and of “ blanket ” weight. Sometimes new 
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-it l t i lf . •* inttu It would seem 'hat this 

“lohi” Cloth »}> into J iKht * for the cold winter months in 

Kashmir fhB». w*"** 1 ' subjects to the 

tbe " lohi cloth a":I -‘lt<T. »: f, .‘ for ml n; rlf .) and converted 

iic.nn Eivc-t service farlom, lour or she 

1r:., 'tilr- encl Of the story, for from old pattu 

< .uhba ' me- are made, as will he explained later. 

The blankets, rue- and Me foSTthi 

uSiveTSdonir'.'- - t omtit Car.l.d), The three or four natural 

n.itiM K.i i ,lir V . -ulvmtaee of. sometimes solid, 

/r.lniirc nf Kashmir wools are taken an\ aiua^< w, « 

mm, tim. - Bthcton Jt|to wov™' 

The'dim, uhv oMie'^'.hle "■ repeat exartly a '■natural colour" ,s 
experienced in Kashmir just a*- elsewhere. 




The “ Tweed " industry "f Kashmir well merits attention as not 
I only arc the simpler hand-spun, hand-woven cloths produced hut fancy 

I styles of real merit are placed on the market and cx P^ t ^ <, . ^L_ 
parts ..f India in considerable quantities. I bus all the interlacing, 
normally iwd for heavy and medium tweed patterns are in evidence. 
f and these are frequently very nicely coloured to give the hair-hne. 

I effects recognized in the European rweed industry. The yarns r 
1 tweed patterns are spun from a variety uf the liner Kashmir wools. 
(See Wool Report). These cloths are usually made single wi t 
(27 inches) but if wider cloths are desired a double-width loom is 
employed at which two weavers—each with a set of treadles on to the 

same heald shafts—work. 

Colours other than the natural colours are, of course, often required 
fur these tweeds. Dyeing is effected in the hank form and, as a 
consequence, irregularities normally appear in the fabrics into which 
these yarns are woven. These irregularities, however, are by no means 
ineffective in “ Homespuns M ; should the perfectly level fabric, however, 
be desired, means to obtain more perfect dyeing—probably in the 
wool state—must be considered, bor “ whites * sulphur stoving is 
practised. Washing of the cloth is usually effected in cold water to 
avoid shrinkage, but there appears to be also a preliminary treatment 
with a powdered nut*—though with what object does not appear. 
The tentering and drying are effected on the lines already described and 

illustrated. 






* Possibly the " Soap-nut'' which we saw growing in the United Provinces. 




V. The Standard Productions of the Textile 

Industries of Kashmir 


B EFORE useful suggestions for the development of any industry can 
be given, it is necessary to study the technique, the organization and 
also the standard products of that industry. The technique and 
organization of the Wool Manufacturing Industry of Kashmir have 
so far been studied ; the standard products of this industry must now 
be brought under review. But before the actual cloths produced can 
be usefully studied, the Wools and Yarns from which they are produced 
must be carefully considered. 


Wools and Yarns. 

The first thing which astonishes one on examining a good set of 
Kashmir Wool patterns is the fine spinning in evidence. Here, for 
example, is a “Heavily Milled Pattoo” which one would expect to 
find constructed from about 8 skeins Yorkshire Woollen Count. It is 
actually made from a 24 skeins woollen (twofolded) for the Warp and 
a 13 skeins woollen for the Weft. A “ Pattoo Serge M is made from 35 
skeins woollen for the Warp and 30 skeins woollen for the Weft. These 
yams have been spun from “ Carded ” material. On turning to yams 
spun from Combed ” material—but spun just as the Carded material 
is spun upon the Charkha Wheel—there is still more evidence of superb 
craftsmanship. Here is a Tweed Cloth made from 34 s Worsted Count 
(74 skeins Woollen) and here a Pashmina yam spun to 48's Worsted Count 
(102 skeins Woollen). But even these examples are far surpassed in 
the Kashmir Shawl Industry where a Pashmina yam is spun to io8's 
Worsted Count (235 skeins Woollen)! 


But what are the " Qualities ” of the materials from which these 
yams are spun ? Here an even greater surprise awaits one. All Kashmir 
wools seem to be liable to the two extremes of fibre diameter; for in 


the coarsest wools some fibres approximating to i/isooin. are found, 
and in the finest wools fibres approximating to 1/300 in. are found. 
Excellence in sp innin g quality will then depend upon the “ average ” 
ffijte diameters, and upon length and straightness. Thus “ Combed ,J 
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i “ r-irded ” wool, possesses these 

wool, being longer and st ra jghtei tian yarnS) the following 

two advantages, tor Woollen (Laraea 
details arc interesting 


KASHMIR 


. .r * *>c (H\ND SPUN). 
WOOLLEN \AHNb iu*^^ 


Quality, 


Average Fibre 

Diameter. 


5° s 
48s 

4 8 s 


1 800 

1. 75° 

1 


tf 


ft 


tf 


Yorkshire Skeins 
Spun to. 

to 35 skeins, 
skeins. 

1 skeins. 


Woollen spinners in Yorkshire mills ^ev^wo^ld'be doubtful about 
quality of wool for a 40 skeins > ai 11 an n()i / (rom any thing lower than 

a bo’s quality. I he regularity of t 3 - ..^ered • it is sometimes 

from a 48’s quality of wool 'against “ fine ” 

more difficult to hand-spin useful to note that in hand- 

and “ regular.” It is also interesting<• > wjth mac hine spinning. 

spinning much less twist is required m y ■ f little twist 

,4 “twist” directly controls production, tlic rtaso 

in “ Home-spun Yarns ” is evident. 

On turning to the Worsted (Combed^ Wool) Yarns, a ^closer 

approximation tincvklcnce, Pashmina yarns are given along 
with r Thl a nonna,rWYol yarns employed for Kashmir Tweeds, 

KASHMIR WORSTED YARNS (HAND SPUN).__ 


Quality, ! 

1 

Average Fibre 
Diameter, 

Worsted Counts 
spun to. 

loo's Pashmina, 
7o's/8o's ,, 

7 o*s ». 

5 o s Wool 

5°’s „ 

48 S M 

48 S 

1 / 2000 " ; 

I/I5 00 " 

1/ 14 O 2 " 

1 / 800 " 

, 1 / 800 " 

1-750' 

1/75°" 

io 8 's (235 skeins) 
48 's (102 skeins) | 
40 's (S 7 skeins) j 

1 34 's (74 skeins) 

17 's (37 skeins) 

3 o’s (65 skeins) 

| (50 skeins) 


The “ Count ” figures in this list are nearer to what would be expected 
than was the case with the Woollen Yams. This is PP ? y ^ ° an( j 
fact that the Charkha Wheel is not a king-fibre. s P^ g st TaSh'te^d 

on the comb, give just the leugth required ‘“^Uen Yanis^for S 

is termed “ combed ” ; looked at from this point of view, these hg 
are truly remarkable and very suggestive even to European spinne . 



Clean Dry Wool 


Sample 3. 
Askardu 
(Fine) 

74 - 7 % 

Down and Down 


45 

To test the state of the wool sold to the Kashmir spinners,* three 
tvoical samples have been scoured and yield the following results . 

^ ^ -I C o rw t \ 1 o 

Sample i. Sample -• 

Astore Askardu 

(Fine) (Coarse) 

97-2% 82*5% 

These results correspond very closely with washed 
cross wools. 

It is probably better for the hand-spinner to deal with washed wools 
rather than with very cleanly scoured wools, for the nor " ia i o 
Kashmir fabrics; in some few cases a clean scourec voo 
b etter _f or example, possibly cleaner and more regular urn D\u g 

would result therefrom. 

The following "Sorting Results" based upon Standard Kashmir 
Wools kindly forwarded to Leeds University by Mr. C K Konn, are 
interesting as indicating the range of qualities which the Kashmir Carder 
Comber and Spinner has to hand. They are also interesting as giving 
some indication of the qualities of native wools which are basic to an\ 
improvements which may be introduced by cross-breeding, tor the 
sheep-breeding experiments recommended will certainly take the native 
ewe as a basis and at least in one case will take the line of working 
entirely and intensively upon the native stock. 


WOOL SORTING RESULTS. 


Wool. 

1 

48 ’$ 

46’s 

40’s 

Kemps. 

1 

Grey. 

White Wool of 

Gorais Illaga 

White Wool of 
Anantnag Illaga 
(Full of grass, very 
kempy) 

43 l lbs. 

nett. 

12 lbs. 
nett. 

2 lbs. 15 ozs, 

nett. 

i lb. 

nett. 

3 lbs. 12 ozs. 

lbs. 

nett. 

11 £ lbs. 
nett. 

6 lbs. 
nett. 

16 lbs. 
nett. 

2 lbs. 
nett. 

Wool of Karnah 
(Contains a lot of 
grey but no kemps) 
On one fleece, i lb. 
of 56's. 

lbs. 

nett. 

5 h lbs. 

nett. 

2 lbs. 3 ozs. 
nett. 

None 

7 lbs. 
nett. 


When dealing with the relative merits of Hand-spun and Machine- 
spun Yarns, regularities and strengths will be fully considered. It shou 
be noted, however, that the cloths made from the combed materials 
are likely to be ideal from the wear point of view, possessing most 
of the values of both worsted and woollens. 


* These experiments have been conducted by Mr. K. P. Mengi, a Kashmir student 
working at the University of Leeds, 





Under this 
and also most 

Association. 


THE STANDARD FABRICS. 

■ r the every day cloths of 
of the fabrics produced by tne 



India are considered. 
All India Spinners’ 


The following particulars respecting the Lohi and the Pattoo (or 

Pattu) cloths may first usefully be considere . 


/ 


The Lohi. 

This is the basic Kashmir cloth in which in one form or aiaother, 

the greater proportion of the Kashmiri are clothe . . Kashmir 

rough woollen fabric, being made from the wool of the na 

sheared y twL a vear.Uen the longer Spring shearing is oomp«jtivdy 

being shorter still, is only suitable for sveft. Both Warp ^andWeft 

spun upon the Hand-\\heel (Charkha), but doubli g, - , Y 

described, is often done by means of the “ Katwa or ordinary spi 

The following are useful particulars respecting these cloths : 


Lohi -Vo. 1. 

WARP. WEFT - 

Ml 2/25 skeins woollen. All 13 skeins woollen 

28 threads per 1" 35 P icks P er 1 

Finished Width: 21 \ to 27 inches. 

Weave: -—, twill, two picks in each shed. 

Weight: about 12 oz. per sq. yard (36"X36"). 


The Pattoo or Pattu. 


There are two types of this cloth—“ old ” and 

v i 1*1 *11 j 


it > > 

new. 


The old 

mciv iL-Ttvy %.j ^ * --- --- # . - j /TVA* 1 4 1 \ 

is made from worn Lohi cloths which are milled or felted (Malida) 
from a width of, say, 27 inches to 18 inches with a decrease of about 
10 per cent, in length. There seems actually to be a prejudice in favour 
of making a Pattoo from a worn Lohi cloth rather than from a new 
unworn Lohi cloth. \Vhether this is simply a matter of economy, or 
there is a beneficent action on the wool during wear which favours 
felting, for example, is perhaps worth enquiring into. 






r* 

CO 


f* 



ROPICAL, SlIALAMAR, AND S' MMIK KASHMIR 1 Whirl 
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Pat too No. i ( Worn) : 

This has been made from milling or leltmg the Lohi 
particulars have already been given . 


Finished Particulars— 

WARP. 

All 2/20 skeins woollen. 
34 threads per 1". 

1 71 


WEFT. 

AH 11 skeins woollen. 
44 picks per 1". 


Width : ~ 1 


Weave : 



twill. 


Weight : 1673 ozs. per sq. yard (36 X36 ). 


The following are corresponding particulars for the Pattoo made 
direct without the intervention of wear 

Pattoo—Serge No. 2 (New) 

Finished Particulars— 


WARP. 

All 2 31 skeins woollen. 
40 threads per 1". 

n 

Weave : : 


WEFT. 

All 18 skeins woollen. 
58 picks per 1". 

twill, two picks in each shed. 


Weight per 36" X 36* — 12.58 ozs. 


Pattoo-Sevge No. 3 (New) : 

Finished Particulars— 

warp. WEFT. 

All 2/30’s worsted. All 18 skeins woollen 

39 threads per 1". 88 picks per 1 . 

Weave : -— twill, two picks in each shed. 

2 A 

Weight per 3 6 "X 36 " = I 3 - 62 ozs * 


No. 2 handles about as a 44's quality ; 

No. 3 handles about as a 48’$ quality. 

No. 2, however is the better balanced and better wearing Pattoo. 


Kashmir Tweeds. 

These cloths are made in lengths of 15 yards, 24 to 28 inches wide. 
The varietv here is remarkable. All are made from hand-spun yarns 
and, upon the whole, these characteristic “ Home-spuns ” rank among 
the most interesting of this type, differing from Harris and the Scotc 
Crofters tweeds in that the Kashmir tweed manufacturer has at his 
command probably the finest hand-spinning skill in the world and, as 
labour is cheap in Kashmir, he is able to put on the market ranges o 
tweeds remarkable in colouring, texture and handle. The following 
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narticulars are possibly the most interesting ever published with reference 
to “Homespuns.” They reveal marked ingenuity on the part of the 
cloth constructor concerned, particularly with reference to the use of 
“ cutting ” weaves (as, for example, in Designs i, 2 and 3) and to the 
value of curious orders of repetition (as, for example, in Patts. 8 and 9 
which repeat on 47 and 25 threads). It is features such as these 
which so well retain the characteristics of the genuine " Homespun. 
The Kashmir designers almost rival the Scottish designers in this 
« subterfuge ” although the Scottish designers have every incentive 

for novel productions. 

The following are the “ Finished ” and Loom particulars, 
indicating in a general way the working backwards from the Finished 
Cloth ” to the “ Cloth in the Loom/* 


TROPIC AL TWEED. 



Finished 

Particulars. 

Loom 

Particulars. 

Warp .. 

2/23.7's worsted 

2/25's 

Ends per inch 

3 8 

34 

Weft. 

1 /22.8’s worsted 

l/24’s 

Picks per inch 

68 

60 

Weight per 36" x 36" 
Ends in warp 

6*29 ozs. 

1368 

1368 

// 4, 

Width. 

36" 

40*5 


(♦Less in proportion for, 27" finished as against 36"). 


TROPICAL TWEED. 



Finished 

Particulars. 

Loom 

Particulars. 

Warp .. 

Ends per inch 

Weft ,. 

Picks per inch 

Weight per 36" X 36".. 
Ends in warp 

Width 

1 

2/16*1 worsted 

34 

1/31*24s Y.S. Woollen 

54 

9*29 ozs. 

1224 

36" 

2/17*25s 

30*2 

1 / 33-47 

48 

1224 

40 * 5 " 


SHALAMAR TWEED. 



Finished 

Particulars. 

-- 

Loom 

Particulars. 

Warp . .* 

Ends per inch 

Weft . „ 

Picks per inch 

Weight, 36' x 36' ♦ • 

Ends in wzxp 

Width., 

2/17*84 worsted 

32 

1/15*18 Y.S. Woollen 

48 

11*33 OZS. 

XI52 

36' 

2/20’s 

26 

i/i7’s 

40 

1152 

43 ■ 3 ' 
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I fere 


as in previous ■ a 
evidence. I pen the whole, bow 
“texture of tlie* fabrics ptodu 
their chief charm. 


ff. nmtv in the weave structures is in 
it must be conceded that it is the 
, ,1 f r<1 m the Hand-spun varn which is 


Ki 


Bi inki i- Wool Shawls 


The* several qualities ol 
thick yarns and from the-* 
Shawls produce* 


Kas 

van 


mir Wools may readily be spun into 
roue!i <>r tine quality Kny>, Blankets 


. i f i nn * <ulid self-colour, mixtures or 

The Ku^ and shawls prod _> t | u . v aro now produced 

striped or checked self-colours, ot in s 
in fancy varn dyed colours. 

The type of texture lor Rugs and ' r j 1 ' 1 V k ‘ 1 shawls^ Ughter 4 and °more 

I'attoo very heavy and V voul qualities. Although 

open textures are paced ontlu « pr , .cess much in use, •'raising” 

"felting or milling is . . . absence, although, curious to 

With teazles seems l '' ,|lspicl l"^J. t0 c i e ar the surface of the fabric 
relate, the flower head of a plant in u t 

in pashmina finishing. 

_ , . 4 . # t . tli-a-dmost every country developing machine 

It is interesting m>U that .din .^c > Rugs glMketi 

m^ufectur.ng straight a ^ ^ ■ noticcablc in Australia, South 

and ShawU (norma • -|| ia \ •• Homespun ” yarns are not 

Africa am even .- • V machine spun” yarns probably 

as suitable for tills t\pt OI om it a. 1r - l/nthmir 

explains the non-developed state of tins m > 



1 >i -BjN No. I• 


1 ‘i qr.\ V>. 


I)i SIGN No. 3 . 
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arrow goods half this width should be taken. 



of Kashmir 

The Pashmina Industry. 

T his industry is probably based upon what is known a^ the 
Cashmere Goat, the undercoat of which is one of the finest and 
softest animal fibres used in Textile manufacturing. This goat 
is apparently indigenous to the frontier province of Ladakh and to Tibet, 
from P whence its fleece is shipped principally to Europe. In as lr 



Fig* 33.—Head of Ibex 
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tightly into the fabric. The ground pick, following the colour composite 
tuft pick, is added to hold the tufts upright and firmty and also to make a 
substantial back to the carpet. The wool tufting yam used is made 
according to requirements, from South American and Australian wool 
selected according to length of pile and lustre required.The wool tufts 
are cut in lengths to a gauge (15 to 18 cm.). After production the pile 
is " lustred ” by a treatment with caustic soda and chlorine (based upon 
John Mercer's work of about i860) which, uriiortunately, is said to reduce 
the life of the carpet by half. 


The hand-made carpet industry of Kashmir is now the single largest 
industry in the State. Although the work is done by hand, the industry 
is highly organised and has all the essentials of a large-scale modern 
concern. There is a dyeing department, a designing section, a separate 
Talmin (hieroglyphic) writing unit, and highly trained supervision and 
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Fir.. s 7 .j—Kashmir Carpft HimooLYl’ii (a). 

management. There are six large firms engaged in this industry with 

715 looms employing up to 3,575 men. Thus, directly or indirectly, 

about 12 per cent, of the population of Srinagar earn a livelihood from 
this industry. Tin* annual production is about eighteen lakhs of rupees 
per annum, of which six lakhs go to the workers. Unfortunately since 
1929, only some hundred of these looms have been working, this being 

due to the decreased demand from Europe and America. Naturally the 

question arises : “ If India refuses to accept Lancashire cottons, how can 
English people afford to purchase Kashmiri carpets ? ’* And it must not be 
forgotten that there is both the direct and the indirect effect of curtailment 
of exchange here, as elsewhere, to be taken in o account. 


• In the report to the Kashmir Government on Sheep-breeding and Wool-growing 
special reference to the production in Kashmir of the tight type of Carpet 

Wool is made. 




















The Gubba Industry. 

tv. “ rnhba ” rue industry is one almost peculiar to Kashmir—it is 
a ““ b “^‘ 0 ”^f P ^'wMe^saitabiy helfl together (see Fig. 58). 

The required pattern or held 

method on one of these. 1 ms pattern 



j? IGa 58 .—Method of Making Gubba Rugs. 


toeether Then the parts cut out are interchanged, so that there is a black 
cut-out pattern on the white cloth and a white cut-out pattern on the 
black cloth, the patterns being stitched or embroidered to thwr respectave 
foundations cloths. Any two suitably coloured cloths may be combine 
and the stitching threads may be any one or a multitude of colours. 
The foundation cloths are usually old patoos which have been heavily 
milled to obtain the required thickness. Thus it would appear that there 
are three methods of re-utilizing old fabrics, viz., 

1st, to dissolve the wool fibre and spin an artificial wool filament 
* on lines similar to artificial silk ; 




this material is termed (i Pasham-wool ” and is said to - 
Yaxkland to Ladakh and to be of two varieties: (i) Fawn and (2) Tosh. 
These varieties are again divided into white and natural shade. The 
“ pasham ” is sold by merchants to the women spinners of Srinagar, 
and other merchants buy the spun yam and sell it to the weavers 01 4 
Srinagar—all pashmina work being centred in Srinagar. 



* 

Fig. 34. -Staple from the Cashmere Gow. 


There are strange stories of other fibres—-birds’ feathers or “ down ” 
for exanrole but it is probable that the finest pashmina cloths are made 
from the fibre of the cast undercoat of the Ibex (Fig. 33 ) which is 
gathered each Spring from the bushes in the district. From this it 
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would aDDear that the Ibex, like the Musk Ox or Ovibos of the Artie 
ReSons Sheds its undercoat annually. Cloth made from tins fibre ,s 
said to have been sold for -Tioo for seven, yar s. 

Normal “ Pasham-Wool ” as delivered in Srinagar and elsewhere is 
\erv un ghtly stuff (Fig. 34), consisting of a mixture of coarse hairs 

outer nt) and very fine fibres (under coat). A microscopical analysis 
reveals the remarkable ‘differences in fibre diameters shew in Fig. 35. 
and a diameter frequency distribution curve (Fig. 42) ^vea s e wo 
distinct coats, which are shewn in some sheep s as well as in goats cece.. 


(<*) 






rnOTO-Mll ROt.KM’HS Ot llllf 


Fibres 01 to) im \ nderand(6) Outer Coats 01 rm Casiimir* 

CiOAT. 


The operations necessary to proiluco the remark 
so often used for the foundation of the lovely Kas 
follows :—Combing, Spinning, Weaving, Hurling 
Finishing (Fig. 41a). Each of these processes merits s 


^^pashmina cloth 
hmir shawls are as 
41 purj ") and 
;cial consideration. 

















The operations involved in Combing usually are. 

t Picking out strong hairs (outer coat) (Fig- 36 ) . 
x. ncKing oui ;.u rirp-flour to facilitate 

2. Mixing (lubricating) with rice flou 

(Fig. 37) i 


combing 



Fig. 4 in.—P rocesses of Pashmina Yarn Sfinsisg. Flour . 

te ar- a M3* wsnsse « 

Single Yarn (io8’s Worsted Count). I0 - * wo1 


3- 

4- 

5- 


Straightening by hand (Fig. 38) > ,p. , Q \ . 

DrSg“om the comb, in tufts, by hand (Fig. 4»). 








*7 

6. Removal of rst noil from ccmb teeth (Fig. 4°) ' 

7. Straightening on comb, or 2nd combing (Fig. 41) ; 

8. Drawing from mb in tufts, by hand : 
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Fig. 42.—Diameter Frequency Graphs of { a ) The Whole Fleece ; (6) The Hair ; and (c) The Wool 

or Fine Fibre. 


9. Removal of 2nd noil from comb teeth; 

10. Third and further combing, if necessary ; 

xx. Formation of tufts to be held in the hand of the women 

spinners and spun Bom. 
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The final result of this combing operation is a fibre v/hich gives the 
diameter frequency distribution curve of Fig. 42 (c) ; and comparison 
with Fig. 34, 35 and 42(a) and (6), reveals the result of this series o f : 

combing operations. 



Fig. 44. —The Burling or Clearing of Pashmina Fabrics. 

The spinning is effected on the <f charkha ” wheel but probably only 
the most expert women spinners tackle this fibre ; the women are said 
to earn three annas a day! The spindle is delicate at\d the yam spun 






6o 


, t - r-ri>f fiVn-p-Tiolder In one case the yarn spun 

upon a straw or other Ug _ rc+^d Vmints (about W miles to i lb. 
was tested and found to be io8_s worsydcountS m (abou 30 e afe 

of material), l'or Pashmina we a .. un together without twist 
twisted together for ' var ^ h a g n is effected in the usual manner, 

although*^ doubt greater care ^J^raw^pims tofit'the shallow 
Eft It Tsl which" employed in the special Pashmina Hand- 
loom. 









Fig. 44a.—T he Burling Implements used in Srinagar. 

The special Pashmina Hand-loom employed is illustrated m lug. 43. 
It is of the “foot” type and consists of warp-beam or roller (a). 
backrest (b), healds (c) and reed (d). The healds are worked by treadles 
with light lever over-motion. It will be noticed that the distances from 
backrest to mail-eye and mail-eye to fell of cloth are made equal to 
obviate friction of this very delicate thread in the eye of the mail, it 


01 


will also be noticed that the 
a very shallow shed, thus a:■ 


shuttle is remarkably 
ain obvia,tins Mumn in. 


-flat, only 
vveaving. 


re>.iuiriny 


The “burling process (termed ‘ pmj M ) is really for the removal 
of the “ neps ” which are inevitably introduced into the thread during 
spinning by the way in which the spinner must hold the fibre to be 
spun during the drafting and twisting operations. In Fig. 44 the burling 
of “ pashmina cloth ” is shewn. The <f tongs " employed are beautifully 
made and give a clean, broad nip by which all fibre-clusters, neps, etc., 
are cleared from the surface of the cloth-face and back. A normal 
washing in warm and cold water, and presumably tentering and drying, 
are said to complete the treatment, bringing the fabric into the state 
in which it is sold either as a finished cloth or as a foundation cloth for 
the famous Kashmir shawls. 


The high price of this cloth and the necessity of obtaining large 
foundation areas for shawls, leads to a curious operation at which, both 
by hand and in the loom, the Kashmir weaver is very expert, viz., the 
joining of two fabrics (or two colours) together by overlapping and 
interlacing threads. This, the native terms “ vat ” and it is so cleverly 
done that the fabric appears to be unbrokenly woven. The same thing 
is observable in some of the finest Kashmir and Paisley shawls where, 
say, a red ground work changes into a white ground work within the 

fraction of an inch. 


Pashmina Tweeds. 


In Fig. 45 four Pashmina Tweeds are shewn. These are again the 
work of the All India Spinners’ Association, and for light tropical wear 
are to be highly commended. 

The following are the finished particulars for three of these Pashmina 
fabrics :— 


No. 1 .—Pashmina Tweed : 


WARP. 

2/34’s worsted 

50 ends per inch. 
Reed for 56" Fin. 
Warp length 
Finished length 
Ozs, per sq. yd. 
Ozs. per 56" X 36" 


WEFT. 

2/28’s worsted 

48 picks per inch. 
= 62" 

— 70 yds. 

= 65 yds. 

= 7-00 

— 11*00 


No. 2 .—Pashmina Tweed : 


WARP. 

2/48’s worsted 

54 ends per inch. 

Reed for 56" Fin. 

Warp length 
Finished length 
Ozs. per sq. yd. 

Ozs. per 56" x 36" .. 

Design: 2/2 twill, straight draft. 

Warping : Ground, 20 - 

Green, 1 - 
Red, - 


WEFT. 

2/48*3 worsted 

60 picks per inch. 


= 62" 

= 70 yds. 
= 68 yds. 


= 5-oo 
= 7'75 



x 
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No, 3 .—Silk Serge . 

WARP. 

3,180 yds. per oz. silk 
76 ends per inch. 
Reeds for 56" Fin, 
Warp length .. 
Finished length 
Ozs. per sq. yd. 
Ozs. per 56" X 3d 7 


WEFT. 

2/4o’s worsted (Pashm ma) 
73 picks per inch. 

= 62" 

= 70 yds. 

= 61 yds. 

= 5 ’ 5 ° 

= 8*50 . 



Fig. 45.—Pashmina Tweeds. 

The following are interesting particulars comparing the finished 
and “ loom ” stftes of a Silk Warp, Pashmina Weft fabric 

SILK-PASHMINA SERGE. 



Finished 

Particulars. 

Loom 

Particulars. 

Warp 

Threads per inch .. 
Weft 

Picks per inch 
Weight per 36" x 36" 
Ends in warp 

Width 

2910 yds. per oz. silk 

7 2 

2/4o’s (Worsted) 
Pashmina 8 

S 4 

5*03 ozs. 

2592 

36" 

3150 yds. per oz. silk 

69 

2/44’s (Worsted) 
Pashmina 

76 

2592 

37-6"* 


* For 36 in. finished—less in proportion, say, for 27 in. finished width 































It is not at all unlikely that Wool, or Silk ax\d Wool fabrics, may j 

come much more into favour in the Tropics than has been the case I 

heretofore. It would be a feather in the cap of Kashmir and India if 
she could export her goods of this type to China and other countries as ' 
against the machine-made tropicals of Japan. Such an Export Trade 
would lead to a greater demand for " Kashmir M and this could possibly 
be supplied by changing a proportion of the ordinary Goat population 
of Kashmir on to the Cashmere Goat. This suggestion should be very 
carefully considered in all its bearings by the Kashmir Government. 



Fig. 46.—Kashmir Shawl (about 1820 ): Embroidered. 
(The actual size and two enlargements to shew the stitch). 



Fig, 46a. 


Fig. 466. 
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The Kashmir Shawl Industry. 

The Kashmir, or Cashmere, Shawl was known in this country chiefly 

through its imitations—the Norwich and the Paisle} . , ,, p„ . 

seem that the first Cashmere Shawls were brought to Brist y • 
Indiamen ” and from thence found their way to Paisley, near \ 
town were located some very capable Scottish weavers Ihese men. 
within the limitations at their disposal, produced imitations of the 
original shawls and, in doing so, no doubt added something of their 
own craftsmanship and inspiration to their productions, w q 
rightly became recognized as real works of art. 

Through the patronage of the Empress Eugenie the true Kashmir 
shawls became the “ rage ” in the middle of the 19th century, London 
following Paris ; so that every lady in the land of any s tandmg possessed 
a Cashmere or Paisley Shawl. For reasons which will be considered 
presently the Cashmere shawls were much more valuable than ti c 
Paisley shawls, which were simply a good substitute worn by the middle 
classes in place of the Cashmere shawls worn by the aristocracy. 



Fig. 47. Kashmir Shawl: Woven with Needles and Partly Embroidered 


It seems probable that the Kashmir craftsman, searching foi >eaut 
ornament and colour for his fabrics, looked to nature and there gained 
his inspiration ; for certain standard Cashmere shawls follow strangely 
the design and colour of one of the larger Kashmir moths. I he P ine 
pattern is in evidence in certain Cashmere shawls and very largely 
employed in Paisley shawls; but the most beautu I < ashmere shawls 
seem largely to take their inspiration from Persian designs, along with 
a certain native ingenuity and feeling introduced by the Kashmir craftsman 

himself. 


* See Blair's "The Paisley Shawl." 







There seem to be three methods of pi'oducing the ha 
one of which includes a difference almost equal to 
These methods are 


shmere Shawls, 
foui*th method. 


(1) By embroidering upon a solid colour foundation cloth ; 

(2) By weaving the pattern along with the foundation cloth, {a) by 

an ordinary shuttle ; or (6) by “ needles ” or spools ; 

(3) By weaving a pattern as an integral part of the foundation 
cloth and subsequently embellishing this with embroidery. 



* 



Fig. .j8tf.— 1 £SLARGEMF.NT OF A PART OF l r lG. 48. 


Fig. 48—Kashmir Shawl: Foundation Pattern 

Woven with Needles. 

The First (Fig. 46) is the most expensive method but does not 
necessarily produce the most artistic results. There are said to be lour 
styles of embroidery, viz., Amli, Chikan (minute satin stitch), Doori 
(knot stitch), and Irena. Some very remarkable shawls have been 

I produced by this method.* 

' The second tVDe (a) (Fie. 47) is almost the only one known in this 
country, and it fs upon thif that the Paisley shawl (Fig. 49) is based. 
It is based upon the extra weft, or wefts, principle. The method employed 
by the Kashmiri craftsmen (termed “ vat ”) of joining up, thread by 
thread, two distinctly coloured sets of warp or weft threads is here most 

skilfully applied. __ 

See Journal of the Royal Society of Arts, February 12 th, I93 2 ' Also Appendix I. 
on Kashmir Embroideries. 
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The second type ( b) (Fig. 48) is usually of much finer make than 
!a) the Paisley shawl: being as much inferior to this type of Cashmere 
shawl as this type of Cashmere shawl is inferior to the third type, the 
loom upon which this type of shawl is produced is simple so far as the 
ground texture is concerned, but complex so lar as the weft figuring 
colours are concerned, these colours having to be read in on sum ar 
lines to the " hieroglyphic reading ” for the Kashmir carpet, the coloured 
weft vams. held in what are termed “ needles,” resting on the fell of 

■J " 



Fig. 49.—Kashmir Shawl: Needle Woven and mbroidered. 

the cloth until required to form any given section of any one pick according 
to the design. The limit in colours is the limit in the “ needles ” 
desirable, and as these may be many there is practically no colour limit. 

The third type of shawl (Fig. 5 °) hy far the most elaborate and 
usually the most artistic. A flat, clear, multi-coloured pattern (see 
Fig. 48) is woven as a ground texture, almost as though an unlimited 
number of coloured wefts were available, each of which forms the 
texture with a binding warp, as required to produce the pattern. These 
coloured wefts overlap (see Fig. 5 1 ) and are interlocked at the edge 
of the figure to form a solid texture. The borders for any required 
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centre pattern seem to be often woven separately and then joined up 
as described, thread by thread (vat). The shaw l is now taken in hand 
by the embroiderer, who adds his ideas of colour and additional design 
to the colour and design already woven in, with the result that a fabric 
of surpassing beauty is produced. Mention she it Id be made of the 
beautiful natural colouring matters emploj'ed for these shawls prior to 



Fig. 50.—Paisley Shawl: Shuttle Woven (Extra Wefts.) 

the introduction of Aniline dyes. The following are the approximate 

“ makes ” of these patterns :— 

FINISHED PARTICULARS OF FOUNDATION TEXTURE FOR 

KASHMIR SHAWLS. 



FABRICS. jfl 


Pawn 
No. 90. 

Brown 
No. 353 - 

White 
No. 145. 

Slate. 

Green. 

Weight per 36* X 36" 

2 * 8 ozs. 

3 * 7 ozs. 

2 • 96 ozs. 

3 ■ 40 ozs. 

3 ’55 o zs < 

Counts of Warp 

i/94’s 

worsted 

1 2/94*3 

I worsted 

2/1 20*S 
worsted 

2 /i 20's 
worsted 

2 /ii 5 ’ 4 ' s 

worsted 

Counts of Weft 

2 /l 25 *S 

worsted 

1/47’s 

1 worsted 

1 /6o’s 
worsted 

1/60’s 

worsted 

2 / 115 ‘ 4 'S 

worsted 

Threads per inch 

1 125 

80 

83 

7S 

106 

Picks per inch 

90 

90 

85 

110 

90 

Weave 

2/2 twill 

2/2 twill 

2/2 twill 

2/2 twill 

2/2 twill 

1 
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It will be realized that such textures as these are extre mely thin. It is 
said that one of these shawls—perhaps 4 feet by t> feet—will pass through 
an ordinary wedding ring. In Fig. 52 one of these shawls, by no means 
the thinnest, is actually shewn as being passed through such a wedding 

ring. 

In Fig. 53 the embroidery of shawls in the small Home factory is 
shewn, and'in Fig. 54 similar embroidering being carried out in the 
garden, the “patron,” with his superintendents, walking behind Ins 

employees. 






A B 

4 COLOURS CNELDLE^. 


ILLUSTRATING KASHMIR ShftrfL V/EMNC with NEEDLES 

Fig. 51. —Needle Interlacing Diagram for Kashmir Shawls 


“ It has been stated that during the reign ol the last two Mahatajas, 
between 30,000 and 40,000 persons were engaged in the shawl industry, 
the output being valued at about 28 lakhs of rupees per annum. The 
1901 census records only 5>037 weavers, and to-day the number 

is probably much smaller than this, while the value oi the output has 




































































































































Fig. 52.— -Kashmir Shawl being passed through a Wedding Ring. 
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correspondingly decreased. There is also a fringe-weaving indus ry, 
which is a branch of the shawl industry, and this has m i ( -ponding y 
decreased. Should a demand for the Cashmere shawl again arise, it is 
difficult to see how it could be met as most of the necessary ski e 

labour has already disappeared/' 


The Carpet Industry. 

All that has been written about the excellence of the Shawl indust i v 
might be repeated about the Carpet industry. In this case also, every 



Fig. 53 > —Embroidering Kashmir Shawls in Home Factory. 


endeavour is made to obtain beautiful colours as fast to light as possible, 
and to out these on to the most suitable wool yarns which subsequently 
form the tufts in these carpets. The texture is almost invariably of the 
knotted-tufted type and the patterns produced are eit ter copies ot famous 
designs or designs having a Persian origin. Even South Kensington 
Museum is drawn upon by the renowned firm of Messrs. Hadow & Co. 
for inspiration in design and colour, so that it i> not siupiising that thb 
firm has been called upon to produce the magnificent carpets for the 
Vice-Regal Lodge at New Delhi. 
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2nd, to tear up the old cloths into a fibrous mass and re-spin; and 
3rd, to mill up the old cloths, strip, re-dye and make Gubba rugs 
from them. 

In Fig. 5 ^ ^e making of a Gubba " rug is shewn and in Fig. 59 
the interior of a Gubba Show Room at Islamabad. Some really fine 
designs are thus produced, although these rugs, as floor covering, will not 
stand the heavy wear of a pile structure. 



Fig. 59.—A Gubba Rug Warehouse. 








VII. Hand Spinning and Weaving v. Machine 
Spinning and Weaving ; Dyeing, Finishing 



T has already been shown that quality for quality and length 
length the Kashmir hand-spinner may spin finer and with less 
twist than either the Woollen Mule or Worsted Spinning Frame. 


rHE COMPARATIVE RECU -ARITIES 1 lANh-SPl \ 



MACHINE-SPUN 



Fio. 60. —Graphs op Hand-Spun and Machine-Spun Yarns* 











It must be conceded, however, that the hand-spun yarn will not be 
as regular in diameter as the machine-spun yam. 

A comparison for regularity c and-spun and Machine-spun yams 

Fig. 6q this comparison is given in 
ssible owing to a research conducted 

___ W. Lomas working under Mr. W. T. 

Astbury, which resulted in the designing of a simple instrument by 
which comparisons such as this are readily made.* 


will certainly be interesting. In 
graph form to scale, this being po 
in the University of Leeds by Mr. 



* Mr. H. j. Woods has kindly worked out these graphs in the Textile Physics 
Laboratory of Leeds University. 


Fig. 6 1. — Diameter Frequency Graphs of Hand-Spun and Machine-Spun Vmins. 
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Based upon these graphs the Diameter Frequency Curves have 
been worked out and the ,r Percentage Mean Deviation " or each yarn 
calculated, the following result being obtained (see Fig. 61) : 

Hand-spun yarn : 17*3% Mean Deviation. 

Machine-spun : 10*7% Mean Deviation. 

This confirms expectations. 



Fig. 62—Actual Graphs (Full Scalp and One-Sixteenth Scale; of (i) Hand-Spun Yarns 
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It is fascinating to note that the graphs 
length—about 27 inches in the case of the 
in the case of the Machine-spun yarn. 


indicate the unit spinning 
Hand-spun and 60 inches 


In Fig. 62 two other graphs, to full scale and to jV" scale, are given 
of Hand and Machine-spun yarns (Nos. 1 and 2) from which the same 
difference in regularity is clearly to be seen. 





FULL SCALE 


16 SC ALL 





l'1'1 



r -*r 

L.J 




Fig. 62.—Actual Graphs (Full Scale and One-Sixteenth Scale) of ( 2 ) Machine-Spun Yarns. 
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The following particulars respecting these four yarns may usefully 


be considered: 


No. 

1 I A \■ 

Counts. 

Single 

Twist. 

---- 

'twofold 

Twist. 

1 

2 

3 

4 

Hand-spun (Fig. 62) 

Machine-spun (Fig. 62) 

Hand-spun (Fig. 60) 

Machine-spun (Fig. 60) 

20 skeins ! 

Woollen 

24 skeins 
Woollen 
2/31*6* skeins 
Woollen 
2/l9's* 
Worsted 

13 per 1" I 
13 per 1" 

12-2 per 1 * 

10*9 per 1 " 

1 * 6 per 1" 

2*8 per 1" 

■ 


* Note.— An allowance should be made for the finer Hand-spun Count. 




11 V \ 1 ’ AN 1> 



Machine Spun Yarns. 


In 
on to 


Fig. 63, one Hand-spun 
a black card to illustrate 


and one Machine-spun yarn are 
differences in regularity. 


wound 






* 1 * 




* 
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The question now naturally arises as to relative productions of the 
respective methods of spinning. These are approximately given in 

the following list :— 

Comparison of Katwa, Charkha Wheel, Saxony Wheel 

and Machine Spinning. 

Standard taken : 20 skeins Yorkshire Woollen. 

25° (9 turns per inch) Twist. 















m 

Fig. 6 4 ,—The Actual Test of Katwa Spinning. 


:a. Katwa Spinning : 

From 10 minutes actual Spinning Test (see Fig. 64) : 1*5 yds 
per minute per spindle spun. 

Therefore: 1*5 X 60 X 256 =4-5 drams per hour per 


20 x 256 


spindle. 


(Note.— An average of 1*5 yds. per minute and 1*4 grains per minute 

give 30 skeins and" each spinner produces 3 drams per hour 

of go skeinsj. 
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ib. Charkha Wheel Spinning : 

Based upon a i yard draw, 6 draws per minute. 
Therefore : i x 6 x 60 X 256 = 18 drams per hour per 


90 X 2*6 


cninHlp. 


(For 4,000 revolutions per minute the calculation stands: 

4000 x 256 x 60 __ drams per hour per spindle. 

9 X 36 x 20 x 256 

Thus as calculated above, a 5 °% efficiency only is attained 
and it is probable that in actual practice even this will be 

considerably reduced). 


ic. Saxonv Wheel Spinning : 

Based upon 4,000 revs, per minute of the Charkha Wheel as 
against 750 revs, per minute of the Saxony Wheel. 

Therefore : as 4000 : 750 : : 37 : x = 6-8 drams per hour per 

spindle. _ 

(Note. —As Saxony Wheel is about 2/3rd the diameter of the 

Charkha Wheel, and the bobbin a 2 m. end against 
the J in. wharl of the Charkha wheel spindle, the 

calculation stands :— 

2 X 1 — 1 (approximately) the production of the Saxony 

^ X 4 = 6 as against the Charkha Wheel. 

This appears to correspond with actual observation based 
upon the more continuous running of the Saxony Wheel). 


id. Machine Spinning (The Mule) : 

Based upon a 2 yd. draw, 3 P er minute). 

Therefore : 2 X 3 X 60 X 256 — 18 drams per hour per 

256 spindle.__ 


Some of these results are surprising. It would certainly be expected, 

for example, that Charkha Wheel spinning would « ut P ace ^Td a 
soinnine but four times the production would hardly be contemplate . 
But it must be remembered that the Katwa can be carried anyw ere, 
in the pocket for example, while a Charkha wheel is really a household 


piece of furniture. 

Perhaps the most surprising result is the small production of the 
Saxonv, as against the Charkha Wheel. This undoubtedly partly explains 
why the Saxony Wheel has never made headway m Kashmir. Anot e 
reason is that it is a sliver-twisting rather than a draft "^^ st ' t ^® 

the Saxony Wheel possibly lends itself best to spinning from a P re P arec ^ 
say a condensed woollen-sliver. That spindle by spindle the Charkha 
Wheel and the Mule should just about yield the same productions, 
illustrates the tremendous advantage in machine spinning as against 
Charkha spinning from the production point of view. This may be taken 
at from 300 to 600 times as much per unit spinner. 




If these figures be taken as approximating to 100% efficiency, the 
question may then be asked, whut'will be the actual spinning efficiencies 
aay by day an-! week by week—for the respective methods. These 
* A ai Y f° mik Ji ' fuu v, -i‘v approx1.1.iiate figures—-in the absence 


1 Li L 


br •il.lg-vsiiea. 


figur 

These would run as follows : 


: ;o% efficiency. 

5 <>''n 


r-v r J 


/D • 

8 o , ;; 1 


(for prepared 



of actual tests— 

Katwa Z phutiug 

Charldia \\ five! S"piiVfiuv 
Saxony \\! 1 k'>*1 <1 1, j n r 
Machine Sphuihie 

These are based U]\-h a. supp, < l^y of s 

It is here inure sting to aou snu in a “ Report to the Board of 
grtcu turc for . codami i *v L flume Industries in the Highlands and 

s ^ lMr : ^ following particulars with reference 

lime Required in die pi eduction of Harris Tweeds are given: 


> * 


p t 


? 1 


6 hours. 


to 


T1MI-: REQUIRED. 



Hours. 

Hours. 

Preliminary processes 

60 

15 

Spinning 

480 

396 

Finishing .. 

32 

18 

Any other process 

6 

-- 

T OT A L 

i 

578 

429 


These results will be duly taken into consideration when the final 
recommendations of the report are given. 


***** 

The relative merits of Hand v. Power Loom Weaving must now 
be carefully considered, under the headings " Quality of Production ” 
and " Economy of Production/' 

Defining quality of production ” as <€ regularity of production,” 
the problem may be worked out as follows:— 

h There is no reason why a hand-woven cloth should be more 
regular than a power-woven cloth. It may be conceded, however, 
that with a very tender warp—pure Pashmina, for example 
(see Fig. 43)—a specially designed and well mounted hand loom 
will weave the warp with fewer breakages than an ordinary 

power loom, but not better than a power loom specially designed 
for tender warps. 

2. A power loom, even of normal build, will certainly weave a more 
regular cloth—both warp and weft ways—than can usually 
be woven on a hand loom. 

The idea that some people have that a hand-woven fabric is necessarily 
better than a power-woven fabric is without foundation; in fact, it 
would be truer to urge that the power-loom can be made to produce a 
more regular, or as regular, or a less regular cloth than the hand-loom; 
it will do what it is made to do f 
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The following details respecting two Home-spun and woven cloths 
(i and 2) and a representative Machine spun and woven cloth (3) m the 
" Finished ” state may be usefully studied : 


Counts of Warp 

Ends per 1" 
Counts of Weft. . 


* * 


* * 


Picks per 1" 

Strength of Warp {9" test) 

Elongation of Warp (9" test) . . 

Strength of Weft (9" test) . , 

Elongation of Weft (9" test) . 

Cloth Strength : Warp (9" x 2" 
Cloth Elongation ; 

Warp (0" x 2") 

Cloth Strength : Weft (9" x 2 ") 
Cloth Elongation : 

Weft (9" x 2 ") 

Ounces per yard, 36" x 56" . ■ 


I 

Home-spun. 

2 

Home-spun. 

3* 

Machine spun. 

2A8 skeins 

/ V/ 

2/42 skeins 

18 skeins 

Woollen 

Woollen 

Woollen 

3 ° 

34 . 

45 

42 skeins 

24 skeins 

2S skeins 

f Woollen 

Woollen 

Woollen 

1 56 

54 

43 

1 13-21502. 

10*5 oz. 

6-37 oz. 

98*6 to IQ'4 oz.) 

( 6*8 to 15-9 oz.) 

(4-7 to 7*7) 1 

1 1 * 

1*034" 

1 *26" 

1-56' (18') 1 

(- 5b" to 1 - 5' ) 

(1" to 1 *75") 

(1 * 37 * t0 1 ‘87) 

i 2*64 oz. 

3-38 oz. 

6*5 oz. 

(0*5 to 3 oz.) 

(1*5 to 5*8 oz.) 

(4 '5 to 8*1) 

// 

* 3 °" 

■ 45 " 

i '47 

1 (0 to 1 * 25") 

(0 to *87") 

(1 * 06 to 1 • 87") 

1 74 • 93 lbs. 

68-98 lbs. 

54*43 1 ks. 

1 

1 i ■ 41 * 

1 

1 * (. ) z ,f 

1 -81" 

35-26 lbs. 

65-67 lbs. 

38- libs. 

1-38" 

2 *0l" 

1 * 59 " 

10*2 

1 14 

14*2 


* j s t ote _j t wou id 0 f course be better to make the comparison with a cloth more 

closely approximating to the Home-spuns if such were available. The 
differences, however, do not invalidate deductions. 


If it be taken that 4 oz. is a minimum Warp Weaving Strength, then all 
the Warp Yarns are well over this. The Minimum Weft Weaving Strength 
depends in a Power Loom upon the pick, and it may be doubted 
whether either of the Home-spun Wefts would stand the strain of 
“ picking ” on a normal power loom, nor probably on a fly-shuttle Hand- 
loom, This only amounts, however, to the admission that defective 
hand-spun yam necessitates a Throw-shuttle Loom for its weaving. 
But even hand-spun yarns ought to give normal weaving strength when 
tested over a 9 in. or, better still, 18 in. length. 

Strength lost in the yarn state is often regained in the cloth state 
owing to the interlacing binding the fibres at very short intervals. The 
weft of Cloth No. 1 is, however, abnormally weak. If it were to regain 
its strength in the cloth it should give in proportion to the Warp 

56XIQX 75 _ ^ ibs. ( as against 35-26 lbs. actual). 

30x42 

Similarly the Weft for Cloth No. 2 calculated on Warp Strength should 
give:— 

54x21x69 _ 6 lbs a g a i ns t 65-67 lbs. actual). 

34x24 


f 




S'? 


A rubbing test for these cloths would probably rev- 
and the whole question is whether the advantage in hari 
appearance, following the use of a single weft yarn, 
in wearing quality and possibly a superior handle. 


oi 


1 weft weakness, 
t- and Home-spun 
it weighs the loss 


With reference to production, the following comparative figures may 
be taken as a guide :— 

Portable Loom (Fig. 23) . . 10 to 20 picks per minute. 

Throw-shuttle Loom (Fig. 23) . . 4° picks per minute. 

Fly-shuttle Loom (Fig. 24) .. 80 picks per minute. 

Power Loom .160 picks per minute. 

The advantage in production of the power-loom over the hand-loom may 
be taken at from two to four times as much, varying very considerably 
with the class of work. Thus the advantage of Machine Weaving as 
against Hand Weaving is not nearly so remarkable as the advantage of 
Machine Spinning over Hand Spinning. 

These points will all be taken into account in the recommendations 
given in the report. 



* 



With reference to Dyeing, the “ quality of result ” should not vary 
saving that in the Home Industries the material is almost invariably 
dyed as Yam in Hank form and consequently is liable to irregularities 
termed “ ending.” Loose wool dyeing would get over this difficulty 
but might result in such a ** felting ” or matting of the wool that 
either it could not be disentangled, or if disentangled, the fibre would 
be so shortened in the process that a bad spin and weak yarn would result. 
“ Top dyeing ” is dealt with later in this report and is certainly worthy 
of careful consideration where combed yarns are dealt with. Piece-dyeing 
—the simplest method of dyeing—is not largely practised as fancy effects 
cannot thus be produced, and, further, wool or even yarn dyed materials 
always come up better in the finished fabric. 

The economical aspect of the dyeing problem is not serious, as the 
speed of dyeing either yarns or cloths is not a serious financial consideration 
in Kashmir although the efficiency, simple handling and speed of a hank 
dyeing machine, as against the ordinary hand method of hank dyeing, 
should by no means be passed over if a really serious re-organisation of 

industry is to be attempted. 

The primitive methods of finishing, from the quality of result point 
of view, probably leave little to be desired. Washing, milling, t entering, 
and drying probably give quality results at least for certain fabrics ■ 
which cannot be improved upon by any machine methods. It does seem 
foolish, however, when a simple water wheel would do^the work equally 
well, to keep men on what can only be defined as a tread-mill ” (see 

m 27). 
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For certain specially severe finishing processes, however, machinery 
and steam are necessary, so that, for the time being, these special processes 
and their resultant * finishes arc not at the command of the Kashmir 
wool manufacturers. Hie case of I entering is perhaps illuminative. 
The method of tenteriug practised in Kashmir (see big. 29) is primitive and 
may not give the extreme regularity in tensioning that the Kuropean 
machine gives. But it is probable that the natural air-drying which 
follows, results in a “ kinder handle ” to the fabric than that obtainable 
on any’Hot-air Tentering and Drying Machine. There is no comparison, 
however, in speed oi production ! 

The introduction of Raising, Cropping and Pressing machines should, 
however, be seriously considered at once as their application is so simple. 



VIII, Suggestions with reference to the Home 
or Cottage Textile Industries of Kashmir 

T HE following suggestions are given in order of their importance— 
not in the order of the sequence of operations :— 


i. Spinning . 

This is the process which more than any other limits the output of 
Home-spuns. It seems hopeless to attempt to increase the output of the 
Hand-spinner to compete with the machine, but there is just the possibility 
that, without sacrificing the qualities which distinguish the Hand-spun 
yam from the Machine-spun yarn, the output per spinner might be doubled 
or even quadrupled. 


The Charkha Wheel is taken as the basis for this suggestion, but the 
Saxony Wheel, if desirable, might be dealt with in like manner. 


In the Charkha Wheel one hand of the spinner—the right—is occupied 
turning the wheel while the other—the left—controls the thread; and 
the wheel controls one spindle only. Now if the spindle can be controlled 
by the foot of the spinner and both hands left free to manipulate the 



Fig. ,65*— Six Charkha Spindles nr Parallel. 
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thread, easier spinning and a much higher efficiency may possibly be 
attained over a longer period than is possible with the ordinary hand- 
turned wheel. Also it is possible that two threads on two spindles might 

be manipulated. 

It is, therefore, proposed to link, not one, but a number of spindles 
to a water-wheel (or other turning appliance) in such a manner that 
one spinner may conveniently sit at each spindle and control the spinning 
speed and direction, and the backing-off speed and direction, by a foot- 



Fig. 66 .— Attempted Improvement of Saxony Wheel 

(From the United Provinces). 







control. The idea is given in Fig. 65 with six spindles, but there seems 
to be no reason why thirty spindles or more should not be linked up 
in parallel. Thus, while the whole of the spindles are turned by one 
central turning mechanism, each spindle may be brought into action as 
desired by the individual spinner sitting at each individual spindle. 


This probably means the organisation of a spinning plant on factory 
lines, but as 

1 a) the worker has control of his or her spindle and is called upon 
to exercise an interesting skill in its manipulation ; 

(b \| the worker is in no sense the slave of the spindle ; and 

(c) the worker would be paid by actual production at his or 
her own working pace ; 

there does not seem to be the objection that there is to the normal 
factory organisation. 


I he arrangement for the Saxony Wheel flyer and bobbin would 
probably be on the line of fixing the spindle with its flyer and bobbin 
and bringing the traversing medium—a belt or a cord—into action on 
flyer and bobbin as required. 

Either of these systems of multiple spindles could be fed from the 
present carded or combed material as at present held in the hand o 



Fig. 67.— Attempted Peruvian Improvement op the Spinning Wheel. 
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the spinner ; or possibly more efficient and quicker work would result 
from prepared s-iver of some sort (as described under the ensuing section 
of this report) being provided for the spinner.* 

Several attempts have been made to win the prize offered by the 
Indian Government for an improved spinning apparatus. One of these 
is shown in Fig. 66. It is simply a modified form of the Saxony Wheel 
and does not seem to have proved very effective. A similar contrivance 
was brought out in Peru see Fig. 67 and 07a) but there also it was 

not a success. 



Fig. 67a. —Attempted Peruvian Improvement of the Spinning Wheel. 

2. Carding. 

To save time in joining up the handfulls of combed or carded slivers 
at present provided for the Kashmir spinner, it would be well to try 
the English Hand Cards, as illustrated in Fig. 4, and attach to the frame 
of the harkha a holding arrangement (a form of distaff) for the carded 
sliver so that combed or carded wool could be more conveniently and 
more continuously presented to the spindle, thus helping t;o improve 
the output and possibly eliminating "neps.” 


* Note.—I t has already been discovered in the United Provinces that to spin from 

“Condensed Slivers" approximately doubles the production of each 
spinner. 












3. Combing. 

To facilitate and irnpr ove the spinning of such a fibo 
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4. Weaving. 


If the Portable Loom used in Kashmir is similar to that 


m 


it is 


the United Provinces (big. 21) and hat used in Peru (Fig. 23), 
suggested that it is altogether too cumbersome and slow in action. Phis 
loom is often termed the “ Pacific Loom ” as distinct from the “ Atlantic 
Loom.” Its adoption in such countries so widely apart as India and 
South America betokens an ancient origin and a conservatism which 
probably only has to be brought into question to be supplanted with 
something more in accord with modern ideas. It would seem possible 
to make the tightly stretched warp into the bottom part of the shed and 
to adopt two healds, instead of one, which may be raised alternately 
pick by pick. 11 this method were adopted a shallow reed—made of 
reeds rather than o wires if desired—might also be employed for clearing 
the shed and beating-up, in place of the sticks at present employed. 
Under any circumstances it should be possible to roll-up the loom so 
that it may be readily carried by the craftsman in his migrations. 


In any re-arrangement of weaving mechanism, however, the dressing 
and drawing-in of the warp threads under primitive conditions must 
not be lost sight of. Neither must the making of the “ healds ” and 
“reeds” be forgotten. 

The Pit Loom is obviously the simplest way of converting the Portable 
Loom into a genuine “ Heald Loom,” the weaver thus being able to 
utilise his feet acting upon treadles for working the healds to produce the 
required “ sheds ” for interlacing. As no time is here wasted in forming 
the sheds by a combination o hands, leases, sticks, etc., it may he taken 
that this loom, as a primitive tool, cannot well be improved upon, save 
possibly by the adoption of the “ fly-shuttle ” : this point is fully 
discussed with reference to the “ Frame Loom.” There may be something 
to be gained here by a continuous mechanical “ taking-up ” and “ letting- 
off ” motion, and a simple effective method should certainly be adopted. 

The Frame Loom in its rough form, as employed in the homes of the 
people, and in its more perfect form as employed in the silk factory at 
Srinagar, lends itself to certain developments which are at least worth 
trying. Obviously the positive “ taking-up ” of the cloth and the 
corresponding “ letting-off ” of the warp should be adopted rather than 
the method of gradually pushing back reed and healds as the cloth is 
built-up until at last, the weaver's “ reach ” being exceeded, he is bound 
to get up, “ let-off ” the warp and wind up the woven cloth until the 
“ fell ” is again in a suitable position for him to work with. A simple 
" taking-up ” mechanism and the modification of the warp beam for 
suitable friction could almost be taken in hand by the village blacksmith 
and carpenter. 
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The adoption of the tl fly-shuttle *** would at least increase the speed 
of the normal hand-loom by 5 ° P er cen F an< ^ save for pashmina— 
should not limit the types of warp yarns used. Here, as a matter of fact, 
the real problem is the question of spools or bobbins. For unless a shuttle 
of the type suggested by Mr. Bhan, of Udhampur (see Fig.^ 26) which 
will take the normal <f weft-stick yarn be adopted, the spinners must 
spin their weft yarns on to spools, or bobbins, or must wind from the 
spinning cop on to a special shuttle spool or bobbin, This, of course, 
means that a supply of weft spools must be kept in stock. The expense 
of this, however, would not be great and would probably be more than 
balanced by increased production. 

Attention should also be paid to the “ build ” of the hand loom— 
for some are pleasurable to work and some are an infliction, and there is 
everything to be said for the pleasurable type. With this point in view 
it would seem that more attention should be given to the treadle loom 
and to the production of the more elaborate patterns on this loom. 

This development would probably involve the introduction of the 
simplest mechanical heald-making mechanism into the State. 

The Pashmina Loom (Fig. 43) seems so well adapted to the delicate 
nature of Pashmina hand-spun yarns that attempts to improve it would 
probably prove abortive. If, however, improvements in Pashmina 
Spinning were adopted along with some good form of \\ arp Sizing, 
then it is probable that a very satisfactory Frame Hand Loom could be 
designed with fly-shuttle, mixed wefting, and positive taking-up of the 

warp. 

The utilisation of the Jacquard Loom for some of the simpler shawl 
patterns is also probably worth serious consideration. 

These suggestions will all be grouped together in the form of a special 
recommendation. 


5. Raw Materials . 

On glancing over the All-India Spinners Association s patterns, it is at 
once evident that full advantage is not taken of natural differences in . 

[a) Quality ; and 

(b) Colours 

of the normal Cashmere and Indian wools. 

In Fig. 68 two typical British breeds of sheep are shewn—the Down 
breed and the Lustre breed. These two types of wool exist in Kashmir 
and should both be taken into account and manufactured into character¬ 
istic fabrics—tweeds, shawls, etc. Again, in Fig. 69, an example of a 
White, Black and Brown Piebald Kashmir sheep is shewn. Fleeces from 
these sheep should be sorted into four or five different colours and natural 
coloured tweeds made from these. Some most excellent effects may be 

thus produced. 

♦ Note. —See p. 33 respecting the value of the “ throw " shuttle for Hand Spun 

and wound yarns. 





Fig. 68 .— English “Down " and “Lustre ’’ Fleeces. 
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Dyeing in the wool state, or as it is termed “ Wool Dyeing,” should 
certainly be attempted. lo carry this idea <>ut satisfactorily «i .nuj'l' 
dyeing and washing-oh plant should be introduced into the industry. 



Fig. 69. —White, Brown and Black Kashmir Sheep. 


6. Design and Control. 

The Kashmir Branch of the All-India Spinners Association has 
achieved such success, as evidenced by the particulars already given in 
this report, that it would be beside the mark to be critical of their organisa¬ 
tion. The following suggestions are given in the spirit of helping forward 
the movement which has already made such remarkable headway. 

The possibilities of variation in colour, texture and weight in producing 
cloths by Hand-loom Weaving should be much greater than in the case 
of Power Loom Weaving. In the latter case there is a great temptation to 
make length after length of the same design : in the former case the ease of 
changing is such that the natural tendency is to make many varieties 
of designs. This is the line which should be adopted throughout the Home 

Industries of Kashmir. 








To do this satisfactorily here s 


lould b( 


x Central C y^anisation which 


is specially concerned with the ptddhction of special patterns and which 
can also organise the pre : tion of the patterns selected in the Cottage 
Homes of Kashmir. Whether this should be the All-India Spinners' 



(а) An extensive Textile Library, including all books likely to be 
useful to the industry ; 

(б) A Museum, where appliances and patterns, etc., at all likely to 
be stimulating, are exhibited ; 

(c) A well-equipped Research and Investigation Plant. 
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Association’s work, subsidised by the Stare, or whether there should be a 
central organisation for this in Srinagar is for His Highness’s Ministers 
to I decide. At this central institution should be housed 



Fig. 70.— Special “Colour and Weave” Effects. 










The collection of Shawls and Fabrics in the Museum at Srinagar might be 
taken as a foundation, but it is a “ live ” Museum and Library, directly 
stimulating to the present day industries, which is needed. 

Without such a development as this, the industry, after having 
made a spurt, may languish. With such a development, the industry 
may be stimulated along lines more and more interesting and important. 

In t v, ° patterns already given in the report (see Figs. 32 and 45) 
interesting ” colour and Weave ” effects are given. But there are many 
more effects of this type which the machine industries have not touched 
which the Kashmir hand-loom weavers could readily produce. Thus, 
for example, in Fig. 70, a few of such extraordinary styles in black and 
white are illustrated. Some such styles coloured in natural and well-dyed 
synthetic colours, hand spun and hand woven, might be developed into 
characteristic Kashmir Tweeds which might attain to world-wide notoriety. 
Some special name should certainly be adopted and registered for these 

tweeds. 


Salesmanship and Economic Control. 

Much as one would like a good thing to sell itself and an industry to 
evolve on to naturally right lines. Salesmanship and Economic Control 
must certainly receive most careful thought and consideration. The 
suggestions offered by Mr. C. L. Kohli in his report, seem, to be so much 
to the point that little further need be indicated here. It is well to note, 
however, that the desideratum is:— 

(a) Right textures; 

(b) Right colourings; 

(c) Right weights; and 

(d) Right prices. 

These four factors must be faced by the management in the first place. 
Then if these are attained 

(e) Right display and salesmanship 

will naturally result and success will follow in the footsteps of a gradually 
developing and more and more stimulating industry. 



IX. The Evolution of the Home or Cottage 
Textile Industries of Kashmir along 

Modem Industrial Lines 



,f The proper test is not that of finality, but of progress/’ 

The Art of progress is to preserve order amid change, and to 

preserve change amid order.” (A. N. Whitehead), 


i. Introductory. 

I T would certainly be popular among many of Mr. Gandhi's followers 
to stop at this point in this report, and to give no consideration to 
the possibilities of the “ mechanization of industry." But this would 
not be facing the coming problem of Kashmir and India fairly and squarely. 
It seems to most of those who have thought carefully upon 1 ‘ world 
evolution " that so-called " European civilization "—including in this our 
Industrial System—lies right across the pathway of human progress : 
it must be faced, not evaded. It is the object of this section of my report 
to shew not only how this evolution may be faced, but how actually it may 
be shaped towards beneficent ends. This, I attempted to demonstrate to 
Mr. Gandhi when I met him in Bombay in July last. That my attempt 
could then be only partially successful is most obvious. For the whole prob¬ 
lem of industrial organisation has been sullied by the European industrial 
evolution of the nineteenth century. The extent to which the sordid 
aspect of industrialism may colour our outlook is well expressed by the 
following quotation from a poem by Professor Lascelles Abercrombie, 
written when a colleague of mine in the University of Leeds . 

" Either to starve or work in deadly shops 
Where the darn'd wisdom of the wheels 
Fearfully fascinates men's wits and steals, 

With privy embezzlement that never stops. 

The worker's conscience into their spinning roar— 

Until men are the dead stuff there. 

And the engines are aware ? 

Shall we not think of Beauty any more 
In our activities ? 

Or do no better than to God complain ? ” 

I should, however, put another view forward, that of Rupert Brooke, 
who wrote :— 

u The impassioned beauty of a great machine. 
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But whoever would realize the “ joy of work ”—even mechanical 
work—should turn to Walt Whitman’s “ Leaves of Grass ” where in such 
poems as “ I heard America Singing ” and “ A Song for Occupations ” 
industrial idealism is portrayed at its best. 

The object of this section of the report cannot better be outlined 
than by quoting from my lecture to the Royal Society of Arts, London,* 


" Two of Mr. Gandhi’s ideas, to add to the dignity of labour and 
to save men (or women) from the machine, must not be dismissed as 
valueless. Whatever may be said of Mr. Gandhi’s other ideas or 
achievements, here are two which must be held as desirable by every 
right-thinking man, be he of the Eastern or of the Western world. But 
do these two ideas necessarily exclude an industrial system and machine 
work ? Is it not possible to attain and hold to these ideals under a 
scheme which would also fulfil the necessary economic conditions ? 
A scheme of industrial development is certainly thinkable in which, for 
example, instead of the weaver being brought to the loom and made 
an adjunct of the loom the loom may be presented, under reasonable 
conditions of purchase, to the weaver, who will then have sole charge 
just as the microscopist has charge of his microscope or the motorist 
of his own car. Organizing along these lines, it does seem possible to 
develop the skilful economic production of textiles with operatives 
consciously controlling the forces of nature and possibly endowing the 
machine they control with their own personality. If India is to have an 
industrial system, here is the way of it, for by this means the best from 
the West and the best from the East may be combined to produce 
conditions in which man may not merely guard his dignity, but also 
express his personality and prove himself, in an increasing degree, master 

of his fate. 

“ Thus in considering the needs of Kashmir, while it must be 
conceded that an industrial system is inevitable, what that system 
should be and how it should be introduced must be regarded as momentous 
issues. That the industrial system of the West is far from being ideal 
must at once be conceded and something much better—on the lines 
indicated—must be sought for. 

“ But even with reference to the introduction and evolution of the 
best and most carefully thought-out system, every thoughtful enquirer 
would be against “ imposition ” however good, and would be out and 
out in favour of “ growth.” Now India has vast resources in water¬ 
power which may be brought gradually into use, just as water-power 
was brought into use in England. Thus the probable development 
would run along the lines of, first, encouraging and improving the hand 
industries—hand spinning and hand weaving—wherever and whenever 
possible. Thus might sturdy men, such as those to be seen at feasts 
like that held annually at Baijnath, become proud of their clothing, 
having spun the yarn and woven and finished the cloth within the 

family circle. 


* Sec the Journal of the Koval Society of Sits for February 12th. 1932 
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" Then would follow naturally the introduction of the best form 
of power machine for spinning, introduced as an adjunct to the hand- 
spinner ; and, finally, would follow the power loom, this having to wall, 
save in such locations as the Jhelum Valley where electrical power is 
already available, until electrical systems of steady driving from water 
power can be introduced.* It does seem a good thing that up to the \ r> 
Present the European factory system has failed to reach Kashmir, for j A 
this has left open the possibility of introducing a new scheme of industrial l 
organization which all the world will follow with intense interest.’" 


These ideas may be philosophically developed along the following 
lines!— 

There seem to be three marked “ Satisfactions ” in our work-a-day 
life, viz., 

the satisfaction of Knowledge and Insight ; 
the satisfaction of Skill in Action ; and 
the satisfaction of Accomplishment. 

These three in their full development merge into the greatest material 
satisfaction of life, viz., 

the satisfaction of Creativeness. 

In their turn these all lead to the greatest of all human attainments— 

the appreciation of our fellow men, and 
our fellow men’s appreciation of ourselves. 

We all know our weaknesses and I iow far we are from attaining to even 
such ideals as we have at the back of our minds ; but tribute paid to us 
by our fellow men in our endeavours to become better and bigger men 
in the best sense of the word, helps us to become better and bigger men. 
Similarly our tribute to our fellow men stimulates them towards 
fuller, better and more expressive lives. But all this starts with our 
three primary 44 Satisfactions ” ; and even if we attain to only a small 
measure of the still greater satisfaction of u Creativeness * then we may 
realize that we are moving towards the Divine. For in the Hebrew 
Scriptures (the Bible) it is written—" And God saw everything that He 
had made, and, behold, it was very good/* It is this outward expression 
of the God within that India appears to lack in her philosophy and it 
is still possible for her to retune her lute to the hum of the spindle and 
the beat of the loom, even if the spindle be mechanically driven and the 


* Note.—I ncidentally this means that there need be o mill chimneys to 

disfigure the landscape in Kashmir; neither need there be undesirable 

concentration of population. 
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loom a power loom. But man must dominate the machine ; he had 
better be without the machine should it dominate him. He must do 
even more than this, he must find the joy in his work of which Walt 

Whitman sings. 

Perhaps we cannot suggest a higher ideal in industrial life than that 
conveyed in the following words: 

V' 

the promotion of good fellowship, 
ough efficient work, 
for world service. 


In this section, in studying the evolution of the home industries, 
just as in the previous sections, the various divisions of the industry 
are taken in order of their importance, rather than in that of their natural 

sequence, 
i. Carding . 

As already pointed out in this report, the operation which is termed 
“Carding” is not truly carding at all—fluffing it may be, but not 
“ carding.” One of the first steps to be taken in evolving the Wool 
Spinning Industry in Kashmir on to more economic lines is to introduce 
Machine Carding as an adjunct to Hand Spinning. A small Card 
(Scribbler and Condenser) might readily be placed in either . 

{a) A water-mill in one of the villages of Kashmir; or 

(b) In Srinagar and driven by electric power. 

The former would be the more interesting experiment in view of the 
extension of this line of development to the rural districts of Kashmir 
It is very interesting to note that this is the development which first 

took place in England. 

The Carding set (for which an estimate is given in the Appendix to 
this report) would first be employed in providing carded slivers of Wool 

and Pashmina for hand-spinning. 

Should it then appear that spinning should be speeded up by 
supplementing hand-spinning by Hand-Jenny or machine spinning t en 
the evolution indicated under spinning might be taken in hand. 

It would be necessary to fit this card up to deliver . 

(a) “fluffed” i.e.. scribbled wool; or 

{b) broad bands or slivers of wool for spinning on the Charkha 
Wheel; or 

(c) fine condensed slivers of wool for spinning either on the 

Charkha or Saxony Wheels ; or 

(d) fine condensed slivers for either the Jenny or the Mule or 

the Spinning Frame. 
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For Pashmina Carding an apparatus should be freed for throwing-off 
the strong fibres, so that the fine fibres eniy go forward into the slivers. 
Thus Pashmina would be treated as follows:— 

(a) Carded for the extraction of the strong fibres and for 
preparing the material for combing ; 


(b) Combed for the further extraction of the strong fibres, and 

(c) Re-carding to obtain in a form suitable for hand-spinning. 

Certain wools might also be treated after this manner. 


2. Combing. 

As supplementary to hand-combing, a little French comb (or a 
Noble comb), might be added to each carding equipment. In order to 
produce a Pashmina yam, suitable, for example, for the ground textures 
of Kashmir shawls, it is necessary to comb out the short fibres (noil) 
and to bring the long fibres (top) parallel to the length of the sliver in 
order to produce in spinning a reasonably strong yam. The sliver 
rvroduced on this little comb would be altogether too thick for spinning 
to the fine count of yam (say, zoo's worsted) required. Following the 
practice, then, of certain English firms, the “ top ” would be broken 
up fed into the carder and condensed to a fine sliver which could then 
be hand-spun. It would probably be necessary to remove all the 
strippers from the carder so that the fibres would be drawn parallel 
along the length of the condensed slivers. 

It would probably ultimately be found desirable to “top-dye” 
most of the combed wools so that later it might be desirable to instal 

a “ top-dyeing ” machine. 


3, Spinning. 

Ca rding and Combing as preparatory to Hand-Spinning are first 
desirable. But even if the multiple spinning installation which has 
been suggested quadrupled the production of hand-spun yarn, hand¬ 
spinning still lags far behind machine spinning. Thus, if it becomes 
desirable to produce more yams for the hand-loom weavers, the _ first 
move should be to adopt, say, a 16 spindle Jenny—the pitch of the 
condensed sliver bobbins on the card and of the jenny being the same. 

Then Jennies up to 60 or 80 spindlesf might be tried. This number 
is probably beyond that which could be comfortably and interestingly 
worked. In all these developments, machines which responded to the 
workers’ caress and conditions which elevated rather than degraded 
and depressed the workers, must be sought for. 

* NotE.-This has been done for the Home Industries of Britain by the University 

of Leeds for-many years, 

t NOTE.-Such a one electrically aided to obviate strain o»L^ e . 

used to-dav in F^pfond by the Dartington Hall Estate Company near 
Totnes, Devon, where a re-birth of British Handicraft Industries is being 

attempted. 
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When the final stage comes, which should link-up the machine carder 
with the machine spinner, it would probably be found desirable to adopt 
such a spinning frame as that placed on the market by Messrs. Platt 
Bros., of Oldham, rather than the mule. This frame, however, would 
not spin the fine soft twists required for certain of the. goods which 
would, therefore, still have to be hand-spun. It is possible, however, 
that in the near future still further improvements will be made in the 
direction of producing on the frame, yarns equivalent to mule yams. 
The frame is more easily handled than the mule and for this reason alone 
would probably be most suitable in the preliminary attempts at machine 
spinning in Kashmir. 

4. Weaving. 

Developments in weaving might follow three lines, viz. :— 

1st—To increase the output of the simpler cloths ; 

2nd—To increase the output of the more complex cloths; 

3rd—To produce more perfect Pashmina fabrics and thus to 
markedly simplify the finishing (burling) of these goods. 

For the first objective the simplest possible power loom, including 
the operations only of shedding, picking, beating-up, letting-off and 
taking-up should be installed—possibly with weft mixing boxes at one 

side only. 

For the second objective the complex loom of the Hutchinson & 
Hollingworth type with 36-shaft dobby, four boxes at each side and 
double-beams should be installed. 

For the third objective probably one of the lightest art silk looms, 
with perfected mechanism, for all the motions, should be installed. 

With reference to all these machines, the principles already enumerated 
should be maintained, viz., a weaver efficiently trained to every loom, 
ownership of the loom, and efficient installation whether in cottage 
or in factory insisted on. 

5, Finishing. 

With much more regularity in the preparing, spinning and weaving 
of the semi-machine or machine produced yams and fabrics, the normal 
primitive finishing process would prove satisfactory save in the matter 
of time. If “ time ” thus became an important factor, it would be 

necessary to install:— 

1st—Dollies, or Washing Machines ; 

2nd—Milling Stocks, or Milling Machines ; 

3rd—Tentering and Drying Machines ; 

4th—Raising Gigs ; 

5th—Cutting or Cropping Machines ; and 
6th—-Hydraulic Presses. 




Fig. 71.—Water-Mills in India 
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The more elaborate finishing machines, such as decatizing, crabbing, etc., 
machines are not really essential for the products of Kashmir and shoul 
not be installed save to meet the requirements of a reliable demand, 

did such arise. 

For the time being piece-dyeing should not be encouraged, colours 
being introduced by Loose Wool, Top or Yarn Dyeing. 

Many of these processes are dependant upon Steam-raising and 
Kashmir has no coal. But Kashmir has a bountiful supply of white coal- 
water—and the raising of steam from electric power has now been 
brought to such perfection in Sweden, for example, that Kashmir 
has no limitation along these lines. 

There is one process, however, through which all Kashmir cloths 
should be passed, viz., “ Eulanising,” or " Moth Proofing. Particulars 

for this are given in Appendix II. 


6. Marking . 

It may ultimately become desirable to “ List-mark ” all registered 
Kashmir Tweeds, specially if an export trade be developed. This 
suggestion should be kept in mind for the future. 


7. Provision of Power . 

In the Tehlum Valley up to Srinagar electrical power is to hand and 
may be employed with advantage, giving the requisite steady drive. 


There is a great end to be gained, however, in distributing the 
industry rather than concentrating in conglomerations termed industria 
cities.”* In view of this, it is recommended that at first machines 
installed under this scheme should be water-driven. Water turbines 
from 4 to 40 horse power are now available and should be employe 
with increasing advantage. In Fig 71 four water-miUs taken from 
one little stream are shewn. There should be no difficulty in obtaining 
from water turbines a drive sufficiently regular for everything with 
possible exception of the machine looms. For these, either electrical 
drive or a specially designed picking motion may be necessary. 


_ , _____--- 

* See “ A Summer Tour (1919) through the Textile Districts of Canada and 

the United States/' 



X. Special Recommendations 

I Y he Institution of a School of Investigation and 1 echnological 

Research. 

T HIS report is truly a gesture of sympathy and association with the 
superb craftsmanship and art of Kashmir and India from one 
of the most advanced of European institutions -the university 
of Leeds which owes its present-day position to one of the oldest Lone on 
Companies—the Worshipful Company of Clothworkers of the City ot 
London. This being so, it is of the utmost importance that the recom¬ 
mendations given should be in the spirit of a fellowship m ideals to be 
achieved, rather than an imposition to achieve economic results 
however good such results might be. 

The first recommendation, then, is that Kashmir should create the 
link by and through which she may gain that which is best from European 
developments, and give to Europe in return something of that wonderf 
craftsmanship which she has brought over from the past. 

With this two-fold object in view the first recommendation is that a 
Textile Institution for Technological Investigations and Rcsearch throug 
which this double link may be forged and maintained should be wstituted 
at Srinagar. Such an institution should result in the Europea 
Technologist and Craftsman being welcomed as a fellow researcher and 
investigator, rather than as an imposer of foreign achievements p 
the native industry. Something might apparently be lost. at first by 

taking this line of evolution, but in the end this ® ss 'V ) . . , 

more than regained. For in the long run it wiil be^found that it is the 

in the industrial scale. If evidence is wanted of this it may be found 
in the fact that two countries lying side by side—England and Fr 
for the last 150 years have maintained their respective exceUe. d 
men’s wear and women’s wear fabrics respective y. France 

have so far affected the relative positions of the two K 

change were needed, it could come about only by t■ o evo , ftver 
intuitive faculties and this would be a natural growth exten mg 

many decades. 


io8 

As Kashmir can rely upon the inherent craftsmanship and artistic 
skill of the trained votaries of its village industries, it seems that the 
development of such an institution as this is much more important than 
the development of the usual 1 extile Teaching School. This latter, 
as a matter of fact, should also he developed alongside the research 
institution chiefly as a stimulating factor and a link with the industry. 
Germany, to very great advantage, developed such research institutions 
in the past, and if the Schools of Crefeld and Aachen, for example, are 
now largely teaching schools, they took their origin in the need for the 
study of the engineering skill of Britain and the artistic skill of France. 

The following are some of the problems which such an institution 
should tackle :— 

1. The possible introduction of Hand Cards to improve and speed 

up Hand Spinning ; 

2. The Carding and Combing and Re-Carding of Pashmina to 

improve the regularity in Pashmina Yarns and Fabrics; 

3. The designing of a better " Portable Hand Loom ” ; along with 

a more efficient method of Warping ; 

4. The introduction of a simple taking-up and letting-off mechanism 

for Pit and Frame Hand Looms ; 

5. The possibilities of the “Fly Shuttle ” ; 

6. The advantages to be gained from the use of * Weft Spools 

as against the “ Weft-Stick ” ; 

7. The best build of Fly Shuttle and Treadle Hand-Loom ; 

8. The machine-making of Healds and Reeds ; 

9. The designing of a Special Fly-Shuttle Hand Loom for the weaving 

of fine Pashmina yarns ; 

10. The possibilities of using the Jacquard Loom in the production 

of elaborate Kashmir fabrics. 

11. The possibilities of Wool, Top and Cloth Dyeing; 

12. The special study of the Manufacturing of Pashmina into fabrics 

of high grade in natural and other colours ; 

13. The “ Moth Proofing M or Eulanising of Cloths for export. 

14. The institution of a Library of Textile Technology including the 

best works upon Design and Colour and their application to 

Textiles; 

15. The institution of an inspiring practical Museum. 

Other problems would undoubtedly present themselves in due course. 


II. An Experimental Charkha Spinning Installation. 

This is a suggestion for a markedly increased production from the 
normal Charkha Wheel Spindle, thj$ being made possible by linking 
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several spindles together so far as drive is concern 'd, but Sj vuv - * e 
control to each spinner sat at each spindio through v ^t-tread e . C ’ 1 ; ir0 
as illustrated in Fig. 65. 1 should estimate the omput per spine e o 

be at least doubled and possibly quadrupled. 

III. A Small Carding Installation (Willow, Scribbler and Con¬ 
denser). 

This is a primary consideration if anything other than unimproved 
Hand Spinning is to be introduced. The Lard should be; adap e <> 
the production of about a 48’s/5o’s quality of wool and should prod 

a Condensed Sliver which may be 

(a) Forwarded for Hand-Spinning to the homes of the people ; 

(b) Spun on the Hand-Spinning Jenny ; or 

(c) Spun upon the Woollen Ring Spinning l-raine. 

The Scribbler may also be adapted to produce “ rolls ” of carded 
sliver the width of the machine, for hand-spinnmg on the 
adopted in the Harris Tweed Industry. 


jY”. Jenny or Hand-Spinning Mule. 

This may be of either a small or large type A small type machine 
of xo spindles should first be introduced and later the 84 or x 12^pmefie 
type as at present being developed by Darlington Hall, Ltd kVe J\. f 

condenser bourns of the Card and the pitch of the Mule spindles should 
be the same. 


It may be found desirable to add to this . 

1 Hand Split Drum Winder, 4 Heads and 1 Hand Perm Winder, 
4 Spindles. 

These might be so designed that when desirable they could be linked 
up with water-power. 


V Machine Woollen Ring Spinner (Platts). 

This machine is suggested in place of the complete self-acting mu e 
as being self-contained and much simpler to work. 


VI. Small French Comb (Prince-Smith). 

This should be arranged (pinned) to comb either the finest as imma 
or the normal 48’s/5o’s quality of wool. 


The Scribbler might be employed to bringf^ZS^e sSSting' 0 " 1 
this comb into suitable slivers for either hand or machine spi g- 

I, is probable, however, that for the toe fSgS 

fte 4brS toTS^i^Ho^mVckness would answer best. 
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VII. Three Types or Power Looms. 

These should be 

1. The Simple Ordinary Tappit Loom (weft mixing) ; 

2. The Complex Tweed Loom with four boxes at each side ; and 

3. A finely made and adjusted Artificial Silk Loom for the 

special weaving of fine Pashmina yams. 

Until developments based upon these recommendations are taken in 
hand it will not be necessary to add a Cloth Finishing Plant but rather 
to use the methods at present employed and described in this report. 
Eventually it may be desirable to add:— 

1. A Dolly or Cloth Washing and Scouring Machine ; 

2. A Cloth Milling Machine ; 

3. A Crabbing Machine ; 

4. A Cutting or Cropping Machine ; 

5. A Teazle Raising Gig ; and 

6. A Hydraulic Press. 

It will be noticed that the basis of this report is “ evolution ” rather 
than ' ‘ revolution. ’ ’ Attempts already made to impose the fully developed 
European Industrial System on India, so far as \V00l is concerned have, 
sometimes at least, ended disastrously. It seems to be a much safer 
policy to proceed step by step all the time keeping the highest ideal in 
mind. By this procedure little or no dislocation of labour should take 
place and the final result may well be not the suppression of the crafts¬ 
manship of Kashmir but the supplementing of this craftsmanship by 
machinery, where such can be used to real economic advantage. 

The problem of : 

(а) Water Power ; 

(б) Steam-raising by Water and Electrical Power ; 

(c) Loose Wool, Yarn and Cloth Dyeing, and 

(d) Printing—block and roller ; 

are dealt with in my report to the Government of the United Provinces. 
This report and the United Provinces Report are designed to be comple¬ 
mentary the one to the other. Kashmir has something to learn from 
the United Province and the United Provinces have much to learn 

from Kashmir. 

It is hoped that these two reports may help forward the development 
of the Asiatic Textile Industries along such lines that the gross and 
enervating mistakes of the European Industrial Revolution may be 
avoided and the good points retained and developed along the lines ol 

Asia’s natural genius. 


The University of Leeds, 
England. 


ALDRED F. BARKER, 

2nd August, 1932 


Note : 


Estimates for Items II. to VII. have been placed in the hands 
of His Highness’ Government and may be consulted by those 

interested. 
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APPENDICES 


Kashmir Embroideries. 

Second only to the Kashmir Shawls in beauty come the Kashmir 
Embroideries * In these a normal Pashmina fabric is employed for the 

iSttag wiS a Pashmina, Silk or even a Gold or Silver embroidery 
> ^ 
hread. 

In Figure 72 embroidery in one colour only is illustrated. 

In Figure 73 two examples of embroidering in several colours are given. 

In Figure 74 a raised type of embroidery is illustrated along with an 
enlargement to show clearly the stitch employed. 

Tn Figure 7^ the employment of pierced work with normal embroidery 
is iltefS 7 This may tea reverse pa.tern-the same at both s,des. 

In Figure 76 perforated work with embroidery is again 1 
this case the design of the more detached type. 

Tn all these cases it is well to note the value of the stitch. This 

stitch Say be in any direction, whereas in weaving the figuring 
threads'mus^He parallel or approximately parallel to one Jhe 

photo-micrographs given in each case beautifully reveal the stitch values. 
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II. The Eulanising (or Moth Proofing) of Fabrics. 

Until comparatively recently, the methods available for protecting 

the fabric to remove moth grubs and eggs, assisted by p 

sunlight which has some action m killing the moth grub , 0 y p g 

objectionable smell, deter the female moth from laymg eggs m th 

naterial. Such methods of protection are Y 1 ^^der the wool 

’ ’ the best solution to the problem would be to rende 
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j 2 , —Simple Embroidery 


(Kashmir) and Photo-Micrograph of Stitch, 
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j? _Two Examples oe Cgloired Embroideries 


(Kashmir). 
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Raised Embroidery (Kashmir) and Photo-Micrograph of Stitch 
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Fig. 75. —Reversible Perforated with Normal Embroider* 
/J of Stitch. 


(Kashmir) and Photo-Micrograph 
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75.—Pfrforatep Embroidery 


(Kashmir) with Photo-Micrograph of Stitch. 
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